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Where Heat Must Not Fail-| 
Install this SAFE Heating Pump! | 
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In Hospitals, Greenhouses, Schools, Public 
Buildings, Theatres, wherever heating sys- 
tems must not fail, install the Nash Vapor 
Turbine, for it is entirely independent of 
electric current failure, and continues to 


operate as long as there is steam in the 
system. 


More than that, the Vapor Turbine is a 
most economical pump, for the elimination 
of electric current does away with current 
cost, the largest single item in the operation 
of an ordinary return line heating pump. 


Greater savings still are effected by the 
Vapor Turbine in the system, for the reason 
that this pump operates continuously. It is 
the only pump that can do this with econ- 
omy. Continuous operation means uniform 
circulation, and uniform circulation saves 
steam. 


The Nash Vapor Turbine has but one mov- 
ing part, rotating in the casing without 
metallic contact, and requiring no internal 
lubrication. Quiet, compact, and trouble- 
proof. Bulletin A-290 is free on request. 


THE NASH ENGINEERING COMPANY 


SOUTH NORWALK, CONNECTICUT, U.S.A. 
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year ago, one month after Pearl Harbor, our first 

War Industries Number appeared, presenting in 
words and pictures a comprehensive cross-section of 
the important part played by heating, ventilating and 
air conditioning in America’s war plants built during 
the preceding twelve months. There was every reason 
to be proud of the notable accomplishments of our 
industry during 1941 in aiding the production of war 
material. 

It is no reflection whatever on those accomplish- 
ments that they become pale in comparison with those 
of 1942--the twelve months following Pearl Harbor. 
In that period America really got to work. In innumer- 
able cases, the spectacular production records of 
November, 1942, referred to by Donald Nelson the 
other day, were the result of teamwork in which heat- 
ing, ventilating and air conditioning played a small but 
vital part. More than ever before in history atmospheric 
control in process and production applications has 
demonstrated its essentiality. 

This second War Industries Number, then, is de- 
voted to our industry’s further great contributions to 
the war, and brings into focus the 1942 technological 
developments. It has been made possible by the cooper- 
ation of busy engineering offices, manufacturers and 
finally by splendid cooperation of the War and Navy 
Departments. 
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Consolidated Aircraft Corporation 


has one of the world’s largest industrial air con- 
ditioning systems in its Southwest bomber plant. 
Zoning permits highly precise control of temperatures 


in both winter and summer in well-insulated structure. 


Chilled and hot water carried from central power 
house to buildings in same piping. 


Hk. Consolidated Aircraft Corporation’s bomber 

plant somewhere in ‘Texas is considerably more 
than the world’s largest air conditioned industrial 
plant. Among the notable featurcs other than size 
are (1) the flexibility of the system providing com- 
pletely controlled conditions, including the air condi- 
tions, lighting, and acoustics: (2) the unusual extent 
to which this plant was insulated: (3) the installa- 
tion of specially-designed outlets intended not only 
to prevent drafts when cooling, but to force the 
heated air into the working zone from 40 ft heights: 
and (4) the method of operation by which indoor 
summer temperatures are raised to reduce shock at 
shift-changing periods. 

The project includes the extraordinarily large as- 
sembly plant completed early this year, a parts 
plant, hangar, cafeteria, office building, and a power 
plant. In numerous respects the complete plant 


represents one of the outstanding achievements of 
the country’s construction industry, as well as of the 


airplane industrv. 
Pp ; 


Central Plant 


A separate power plant contains not only the gas- 
fired boilers each having a capacity of approximately 
100,000 Ib of steam per hr, but 12 steam - turbine 
driven centrifugal refrigerating compressors, using 
Freon 11] as the refrigerant. The compressors are 
coupled directly to the turbines. Vacuum in the steam 
condensers is maintained at 26 in. for peak load 
periods by condensing water pumped from a distant 
lake. The condensing water, which has a maximum 
temperature of 85F,is pumped from the lake through 
refrigeration and steam condensers in series, then 
returns by gravity to a point a half mile from the 


This article approved for publication by the War Department 
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intake. Chilled water is pumped from heat exchang- 
ers in the power house to coils in the fan units de- 
scribed presently. 

The boilers are gas-fired; steam for heating is fur- 
nished to heat interchangers (also located in the 
boiler house), from which hot water is circulated to 
the various buildings for heating through the same 
piping used for the chilled water when cooling. 

Heating and cooling for the various buildings are 
both controlled from a 35 ft long central control 
panel in the boiler house. 


Zoning 


The Consolidated plant probably represents the 
ultimate in zoning of heating and cooling up to the 
present time. Sun heat ordinarily is the variable 
most frequently provided for in the usual zoning of 
a conditioned building, and this changeable part of 
the total load is necessarily taken into account in the 
Texas installation. However, night operation—not 
too important a factor in industrial plants prior to 
the war—is. in this case, an important factor, for 
night temperatures in the Southwest are usually 
sharply different from those in the day. 

There were, though, still other factors taken into 
account in zoning the buildings of this enormous 
plant. The first is the not uncommon one of provid- 
ing for the markedly different specific quantities of 
air necessary in different buildings, or even in differ- 
ent parts of the same building, due to (a) the differ- 
ent character of occupancy and (b) other internal 
loads, both considered in relation to the maximum 
capacity. “This is another way of saying that the load 
factor varies widely from zone to zone. The second 
factor—and an important one—is that during a fair- 
lv large proportion of the time the weather in the 
Southwest is neutral: that is, there is no need for 
either heating or cooling. This neutral phase as often 
as not, occurs when the temperature is changing 
from a heating to a cooling period, or vice versa. It 
is desirable that such spaces as pass through the 
neutral phase simultaneously be grouped as far as 
possible. 


Insulation 


The subject of zoning leads logically into a dis- 
cussion of the building insulation used in this plant, 
because with a highly insulated structure the time of 
occurrence of the neutral phase in different sections 
of the plant approaches more nearly that of being 
identical than if no insulation were used. 

In the past it seems that insulation has perhaps 
not been given the attention it deserves in commer- 
cial and industrial building design, probably because 
it is only recently that it has been fully realized 
that other factors than economics are seriously in- 
volved. In this particular plant an insulation thick- 
ness of four inches was indicated as the most 
economical thickness. This is the conventional ap- 
plication of glass or rock wool to houses but. except- 






























Wartime restrictions required the elimination of 

all identifying signs, as seen on this view of 

the main entrance of the Texas plant of the 
Consolidated Aircraft Corporation. 
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Exhaust units which clean the paint-laden air and 
discharge it to the outside. Also see illustrations 
of paint spray cleaning system on pages 32 and 34. 


General view of the controlled conditions aircraft 
plant of the Consolidated Aircraft Corporation. 
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thickness of insulation in the Consolidated project 
as follows: 


(1) Both summer cooling and winter heating loads 
are substantially decreased: 

(2) With wall heights from 12 to 65 {t, cool down 
dratts in winter along the walls are to be expect 
ed and these are offset ordinarily by coils O} 
radiators along the walls. Adequate insulation, 
by increasing the wall) surface temperature, 





makes it possible to omit the wall heating sur 
face; 


(3) Raising the inside wall temperature in winter 


™ 


vreatly increases the feeling of comfort by re- 
ducing the radiation of heat from the bodies of 
the Occupants ¢ 


¢ 


(4) The time necessary to cor tthe mass of the struc- 


ture and the air inclosed within it is considerably 
shortened; f 
(3) ‘Vhe four inches of insulation in the roof ma- 
terially reduces the heat gain from the hot roof 


in summer to the cool air supply ducts located 
directly under the roof. 








*. : oe Bae. % : + 3 rae . . e e " 
nerpane me “ manne Phe insulation consists of an alternate laver of 

One of the exhaust units in the paint spray enclosure yA ee as . . en. 
in the fabricating shop prior to installation. A view of vlass fibers and vapor-seal paper bonded together by 


these units assembled appears on page 31. asphalt, and combined with steel channels, roofing 


sections and metal lath to give the best pe »ssible com- 
bination of strength, acoustical, insulating and light 
reflecting qualities. A 13 in. curtain wall of face brick 
and acoustic block rises to a height of 12 ft around 


ing for broadcasting studios where acoustics Is a 
controlling factor, such a thickness is almost unheard 


of in industrial plants. Both comfort and operating the base of all buildings. The special insulated metal 


performance are advantageously benefited by this wall extends from that point to the roof, 65 ft from 


the ground. Glass insulating board continues to the 
Water for the air-conditioning system is provided by base of all walls to insure control of condensation, 
pumps located adjacent to the source of :the plant’s 
water supply. 


Fan Units and Air Distribution 


Chilled water from the power plant is fed to groups 
of fan units in the various zones and buildings. Fach 


of these consists of two fans, cooling coils, heating 
coils, air filters, and connections to the ductwork, of 
which there is a total of TS miles in the project. ] 
Since a requirement was that air conditioning ‘ 
equipment in the Assembly and Hangar buildings 
had to be located not less than 40 ft from the floor, 
all of the fan units and ducts are located in the truss 
space below the roof. Generally, in the Assembly 
building the equipment was fitted into 25 ft wide truss f 
spans and one unit supplies proper summer and win- 
ter conditioning over a floor area of approximately 
64,000 sq ft. Pwo fan units are located on each deck, 
each serving an adjacent hundred lineal feet. each 
comprising a zone. Along the walls and two ends 
of the main building are additional “exterior” zones. ' 


This “exterior” strip of zones is 15 ft wide, and has 
volume-damper control of the cooled air, and steam 
coil control during heating periods so as to provide 
uniformity of conditions in these difficult areas. As 
mentioned, the insulation aids in reducing cold air 








dratts along the walls: in addition, the temperature | 
in the wall zones is kept slightly high to offset dratt 
=: sae : e sensations Ly booster coils. 
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It was felt by the designers that no available type 
of outlet could satisfactorily meet the difficult re- 
quirement of handling both heated air or cooled air 
without drafts when introduced at a 40 ft height, 
especially since it seemed imperative that the heated 
air must be thoroughly forced down into the floor 
zone if, due to an emergency shutdown, the building 
should ever become extremely chilled. As a result, a 
dual type of outlet was developed by which the di- 
rection of air How is changed automatically by me- 
chanical control actuated by the temperature of the 
air flowing. Each outlet serves a floor area of ap- 
proximately 2000 sq ft. 
~The problem of obtaining satisfactory air distribu- 
tion Was complicated by the large doors in the 
Assembly building. ‘These vary in size from 19% x 
23 ft (450 sq ft) to 195 x 40 ft (7800 sq ft). In the 
Hangar there are a number of the 7800 sq ft doors. 
When a pair of these are open on opposite sides of 
the building. the heating problem is almost that of 
heating a very large building with two of its sides 
removed. Consequently, powerful, closely - spaced, 
down blast. dual nozzles are used for winter heating 
adjacent to these doors. 


Ventilation 


Provision has been made in this plant for a paint 
spray structure large enough to permit the painting 
of the completely assembled bombers. No paint 
spray buildings of equal size have ever before been 
constructed. The enclosure in which the assembled 
planes are painted is 150 by 200 ft in plan and 35 ft 
high. A partition which can be lowered from the 
ceiling to the floor makes it possible to divide the en- 
closure into two sections, each large enough to handle 
an entire plane. 

The ventilating system designed to exhaust the 
paint-laden air, and replace it with washed and 
filtered air, was necessary both to protect those han- 
dling the spray nozzles from spray and fumes, and 
to eliminate the fire and explosion hazard. ‘The sys- 
tem draws 700.000 cfm of air from the outside, then 
Washes. heats and filters this air, draws it across the 
enclosure, Washes out the pigment. and finally ex- 
hausts the air to the outside. There are eight ait 
supply units and eight exhaust units. 

For every pound of paint sprayed, there is sup- 
pled $250 pounds of air and 6466 pounds of water. 
This is said to be about five times the paint-air- 
Water ratio of comparable commercial installations. 
It takes a crew of six men about two hours to paint 
a plane. ‘Twenty-tive gallons of paint are required. 

All equipment for the air supply units is mounted 
in the roof trusses. taking outside air from near the 
roof line. Fans draw the air in through automatic 
inlet louvers. After being tempered by steam coils, 
Washed, and re-heated to a controlled temperature 
of SOF. the air is evenly distributed over the entry 
wall through a system of dampered ducts. 

Admission of the air into the spray enclosure ts 
then made through replaceable glass fiber air filters, 
arranged in 16 vertical bay panels, each containing 











Gas-fired boilers provide steam for the heating system 
and operate the steam-turbine-driven refrigerating 
compressors for the air-conditioning system. 


37 filter cells. Fach cell provides room for 4 filters. 
Thus 3.645 filters are emploved to strain the an 
entering the enclosure. 


The cight exhaust units are arranged to draw the 


Air outlets are barely distinguishable in the trusses. 
Mezzanine shown at left of the assembly floor. 
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(Top, left) Filter panels in the paint spray en- 
closure through which the washed, warmed and 
filtered air enters, are at the right, exhaust units 
at the left. (Top, right) Glass fiber air filters 
arranged in 912 cells, each cell containing four 
filters, line the wall through which the washed, 
warmed and filtered air enters the enclosure. 
(Upper left center) Air conditioning ducts in this 
engineering office are concealed above the sus- 
pended metal acoustic ceiling. (Lower left cen- 
ter) Main gate of the bomber plant. Plant per- 
sonnel officers are next to the gate at the right. 
(Bottom left) Rectified fluorescent lighting is re- 
flected up to the under sides of the wings and 
fuselages by the white cement floor. Air condi- 
tioning fan units are located above the trusses. 
(Bottom right) Temperature and humidity 
throughout the world’s largest air-conditioned in- 
dustrial plant are indicated on and _ regulated 
from this central control panel, shown on the 
right. One of the boilers is shown in the back- 
ground. 
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ait out at three levels, thus helping to maintain even 
distribution. Hach section of each unit has a con- 
stant flow of water over its flood sheet, the surface 
exposed to the room. 

\n exhaust fan, located outside of each unit, 
draws the paint-saturated air through a series of 
conical, high-pressure water sprays, confined in cir- 
cular orifices. Centrifuge tubes completely separate 
the water and sludge from the air and deposit them 
in a sludge tank below, so that only clean air passes 
through the exhaust ducts and fan. 

The sludge tank for each unit holds 2000 gallons 
of water. ‘The water in these tanks is continuously 
re-circulated through the units by pumps mounted 
on the floor in the spaces between them. ‘The only 
loss of water is from evaporation. Water spray 
nozzles are in plain sight and readily accessible. 
There are no concealed eliminators that require re- 
moval for cleaning. 

Should a tire be generated within the enclosure 
it would be impossible for it to pass through the 
Water spravs and spread through the exhaust svs- 


] 
, 


tem. Vhe elass fiber filters through which the clean 
air enters at the Opposite side of the enclosure do 
not support combustion, and would tend to act as 
a barrier to fire spreading into the supply system. 

The system is controlled by electric push buttons 
within reach from the paint floor level. Each of 
the supply and exhaust units is independently con- 
trolled. Any combination of the units can be oper- 
ated together. Automatically controlled dampers 
on both the supply and exhaust units close when a 
unit is shut down and open when it is started up 
again. When no painting operations are in progress, 
but the outside temperature requires heat in the 
structure, about 10% of the capacity of the supply 
airis drawn in through one unit to maintain a work- 
Ing temperature. 

Steam is delivered to the paint shop for the spray 
sections under an intermediate pressure. Condensate 
is flashed locally, and the flash steam used for heat- 
ing all the ventilation air for the cleaning section 
and other smaller ventilated quarters. ‘There is an 
excess of this flash steam. however, some of which 
is used to run a turbine-driven condensate return 
pump. 


Operation 

The central control panel contains 200) switches. 
vauges, and instruments. It occupies a location on 
a high mezzanine astride the middle of the equip- 
ment room. between the botler end and the re- 
friveration end. The operator has full view of all 
operations from the control deck. ‘Vhe chief operator 
supervises and controls operation of the refrigeration 
plant. and the distribution of heated and cooled air 
from this board. He establishes temperatures 
throughout all buildings. by setting each of the zone 
control thermostats. “CVhe temperature results ob- 
tained at each of these zone controls are indicated 
electrically on the board. The operator at this panel 
iccomplishes more in establishing, re-setting and 





checking conditions than could perhaps be effected 
by twenty men without it. 

The board automatically shows what equipment 
is in operation. Signals show vital shut-downs. The 
more important temperatures are recorded. When 
anv of the very large doors are opened, a signal 
lights for that particular door, so that, by ‘gunning’ 
the control for the door-zone involved for a period 
of time, especially in winter, conditions may be re- 
stored as rapidly as possible. 

One of the most important considerations in air 
conditioning practice is the prevention of over-cool- 
ing in warm weather. This is effected manually at 
the central control station. An hour before the 
change of the shift, the temperature is scaled upward 
to avoid shock to those entering and leaving. When 
the new shift is on, the temperature is brought back, 
over a period of about an hour. ‘Thus the entering- 
leaving shock 1s minimized to the maximum extent. 

Fach of the twelve refrigerating units is protected 
by nine shut-down automatic safety controls, In 
the event of failure. a red light shows up at that par- 
ticular compressor, and a corresponding signal lights 
on the control panel. 

For economy, steam for heating is re-used in sev- 
eral instances. “Vhe Hangar Building is heated by 
low pressure exhaust steam from the boiler auxili- 
aries. ‘Vhis low pressure steam is passed through 
heat exchangers, heating the coil water which ts re- 
circulated through underground piping from_ the 
boiler room to the Hangar building. 

The Assembly building 1s heated with hot water 
supplied through the medium of heat exchangers. 
The steam for the heat exchangers ts taken from the 
main boiler header and is controlled by a pressure 
reducing valve set at medium pressure to heat the 
hot water in the heat exchangers. 

Supplementary heating ts provided by a number 
of booster steam coils installed in the duct work at 
various locations to equalize the temperatures in the 
exterior zones along the wall surfaces when required. 
The booster coils also provide necessary heat during 
moderate weather when only a small amount of heat 
is Necessary, Without resorting to the main heating 
colls. 

The buildings comprising this outstanding project, 
complete with all mechanical and electrical facilities, 
were designed and built by “Vhe Austin Company, 
Cleveland. under the supervision of the U.S. Corps 
of engineers. Ao partial list of the equipment sup- 
pliers is as follows: 

Steam generating units............. Riley Stoker Corp. 

Water heaters and heat exchangers...... J. A. Coy Co. 

Refrigerating equipment, 

Worthington Pump & Machine Corp. 


Chilled water pumps................ Ingersoll-Rand Co. 
Air conditioning controls.......... Johnson Service Co. 
ratte CONNU Ss 2 hs teks hes oe eee Buffalo Forge Co. 
Automatic air filters.......... American Air Filter Co. 
Fan-motor starters.... .. ............... Allen-Bradley 
Paint spray sections. .............65:. R. C. Mahon Co. 


Paint spray filters and build:ng insulation, 
Owens-Corning Fiberglas Co. 
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Wright Cyclone 14 aircraft engine 


COMPLETELY windowless) plant. vet) one 

so well equipped for ventilation and lighting 

that even during total blackouts its many thousands 

of employes can continue working in comfort and 

with no slackening of pace in the production of the 

engines so vitally needed by our fighting air forces— 

such, briefly, is a description of the Wright) Aero- 

nautical Corporation’s new Cyclone engine plant 
rapidly nearing completion in New Jersey. 

Financed by the Defense Plant Corpotation, de- 
signed and engineered by Albert: Kahn Associated 
\rchitects and engineers, Inc.. and eggly engineers. 
working in close collaboration with Wright) Aero- 
nautical Corporation and Government engineers, and 
built by use of the recently developed and amazingly 
fast techmique known as “Warspeed™ construction, 
this plant forms an important new link inthe Nation's 
vast chain of production facilities which will eventu- 
ally crush the Axis. Phe speed with which the project 
Was conceived and carried through to completion ts 11- 
lustrated by the fact that. on the same ground which 
early last spring vielded a substantial crop of early 
vegetables, there stood in October a huge new manu- 
facting plant, not complete, but far enough along 
to permit the start of actual production machining 
operations on many parts of the famous. air-cooled 
aircraft: engines. 


Unique Construction 


Warspeed construction is the term applied to a 
new method of concrete construction applying to 
slabs and supporting beams and columns— a war 
development used for the first time, it is believed. 


Wright 


on this project, and arising from the acute need for 
savings In time, critical materials and skilled labor. 
It utilizes large prefabricated and portable sections 
of formwork, made up in self-supporting units which 
rest. on temporary wood sills or rails and which can 
be moved from one pouring position to the next by 
means of tractors. After completion of a pour, 40 
hours are required to cure the concrete to a sufh- 
cient strength to carry its own weight. The forms 
are then lowered a short) distance by means of 
jacks and moved to the next pouring position, As 
many as ten pours can thus be made from one form. 
The process naturally requires a large, uniform type 
of construction for its practical and successful use. 
In this new Wright plant, this method was used in 
the main, or manufacturing building, which is one 
of the three principal units of the plant, the other 
two being the powerhouse and test cell building, 
respectively, which are under construction as this 
is written. 

The large area and uniform layout of the main 
building made this an ideal application of the new 
method. About one acre of concrete root was poured 
per day. Vhe main manufacturing building has con- 
crete floors, columns, and roof, and brick walls: and, 
as previously mentioned, is windowless throughout. 
The floor is covered with creosoted wood blocks. ex- 
cept under heavy machinery or where damaging 
process conditions exist. A) covering of rockwool 
insulates the roof, and. a built-up composition cover- 
ing rests on the rockwool. All ventilating air ts 
taken in through overhead horizontal ventilating 
units except in the case of the offices and engineer- 
ing secuon, where the intakes are through vertical 
wall ventilating units. Exhaust ventilation also is 
taken care of through roof units, and all such open- 
ings to the outside are equipped with lightproof 
louvers which make the plant capable of operating 
at 100% capacity under blackout conditions. Hun- 
dreds of square openings, uniformly distributed overt 
the entire area, were provided in the roof for these 
exhaust and supply air units, as well as for process 
exhaust ventiiation. High intensity lighting 1s em- 
ploved throughout. 

Across one entire end of the main building is a 
mezzanine enclosure which contains the plant office 
and engineering departments. ‘The rest of the entire 
area of this one-story structure is devoted to the 
various manufacturing departments. Beneath the 
mezzanine office and engineering department is space 
for rough storage, the storage of maintenance ma- 
terials, and a materials laboratory. In the basement 
below a portion of this manufacturing area are lava- 
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Aeronautical Corporation 


builds Cyclone engine plant in New Jersey equipped with blackout 
ventilation; heating and ventilating supplied by unit ventilators 
suspended from ceiling ; numerous local exhaust systems serve grinding, 
heat treating, plating and other processes. 


By R. N. HOSEY 


tories, locker rooms, a cafeteria, a main entrance- 
way, and hallways with stairs leading to the main 
floor departments. 


Power Plant 


The power plant, when completed, will house 
three 3-drum 925 hp Babcock & Wilcox Stirling 
boilers of 80.000 Ib per hr evaporative capacity each 
and one single drum 1250 hp Union Iron Works 
boiler rated at 100,000 Ib per hr. A Westinghouse 
underfeed stoker will be used on each of the boilers. 


Associate Editor, HEATING AND VENTILATING 


Steam will be generated at 175 lb pressure and piped 
through two 12-in. all-welded mains which pass 
through a pipe tunnel to the main manufacturing 
building where the pressure is to be reduced to 100 
lb and the steam distributed from there throughout 
the building at that pressure. Governors, located at 
various points, will reduce the steam to either 40 
or 25 lb as required for process work or space heat- 
ing. All steam supply and return piping used 
throughout the entire plant is of welded construction. 

A temporary source of steam for process require- 





One of the three Bullard-Dunn electro-plating units. 


Forge Company fan exhausting through the roof. 








‘ Here Cyclone engine parts are cadmium plated by 
dipping successively in seven different tanks by a rotating conveyor mechanism. Slots along the sides 


of each tank draw off fumes into the overhead exhaust system which is connected to a No. 6 Buffalo 


Leakage of electric current from tanks to ground is 


prevented by a Bakelite gasket in the duct connecting piece, and by Barco insulating couplings in the 
steam and water lines. 
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A typical suspended type heating and ventilating 

unit of 15,000 cfm capacity, 225 of which are used 

for heating the manufacturing area and introducing 

outside air as required. Louvers and light-proof 

hoods on the roof above eliminate any possibility 
of light leakage outward. 


ments and for building heat was arranged for by 
using a railroad locomotive, as shown in one of the 
photos. ‘Vied in to the overhead distribution system 
in the main building, this unit furnished all the steam 
necessary during the early stages. 


Office Ventilation 


The heating and ventilating of the mezzanine of- 
fice and engineering section is taken cave of by 
means of Nesbitt Syneretizers located on the floor 
along each side wall of the long room. Those lo- 
cated along the north wall, which is an outside wall 
of the building, bring in fresh air as required direct 
from the outside through lightproof louvered open- 
ings: while those along the opposite wall draw in their 
fresh air through a plenum chamber which is supplied 
with tempered air brought in through roof unit ven- 
tilators located in the main factory area. This air is 
delivered at about 65F to the plenum chamber. Fach 
of these ventilating and heating units is equipped 
with linked fresh air and recirculating air dampers 
operated by a damper motor through a delivery air 
thermostat at the heater outlet. When the tempera- 
ture of the air leaving the units exceeds the thermo- 


stat setting the fresh air damper automatically opens 
and admits sufficient cold air from the outside to 
restore the temperature called for by the thermostat. 
ventilation being thus accomplished at the same time 
A\ certain minimum amount of fresh air is continu- 
ally brought in by the units. The room temperature 
is controlled by zones through the action of Johnson 
thermostat located on nearby building columns. 
with one thermostat for each heating unit. A dia- 
phragm steam valve at each heater admits steam as 
called for by the room thermostat to maintain room 
temperature. [exhaust ventilation from these de- 
partments is by means of propeller type roof venti- 
lators, manually-controlled, similar to those in the 
manufacturing area, described later. 


Factory Heat and Ventilation 

very bay of the manufacturing area has one of 
the roof openings previously mentioned, some of 
these being covered with flat wooden covers with the 
process exhaust piping from various departments 
running up through the covers. These exhaust stacks 
extend up above the roof and have no weather caps. 
The high discharge velocity of 2000 fpm or higher 
serves to carry particles from the grinding and spray 
booths high enough into the air to be effectively dis- 
persed. The remainder of the openings are covered 
by lightproof sheet metal hoods. Some of these serve 
as air intakes and some as exhaust outlets. Fresh 
air as well as heat for the building is supplied 
throm@h some 225 horizontal tvpe heating and venti- 
lating units suspended from the ceiling of the manu- 
facturing area directly below the openings. These 
units filter the air and discharge it downward at an 
angle into the working area. Their linked fresh air 
and recirculating dampers are automatically con- 
trolled by a damper motor which is positioned by 
a duct thermostat at the heater outlet. When the 
outside air temperature drops too low the duct 
thermostat automatically shuts off the fresh air 
damper and opens the recirculating damper. Area 
temperature control is obtained in the factory area 





(Left) The mezzanine office and engineering department of the Wright Aeronautical Corporation is kept comfort- 
ably heated and ventilated by Nesbitt Syncretizers shown along the wall behind the desks. Heat from each Syn- 
cretizer is controlled by a corresponding Johnson thermostat located on the adjacent column, zone temperature 
control being thus provided. (Right) One of the solution tanks on the Bullard-Dunn electro-plating machines at the 
Wright Aeronautical plant showing the ventilating slots along the sides which draw off fumes and exhaust them 
out through the vertical stack. 
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by means of Johnson thermostats located on the col- 
umns near the floor in the path of air discharged 
from the overhead units. ‘These units are 15.000 
cfm capacity each and have three blower wheels 
mounted on a common shaft which is belt driven bv 
a 3 hp double-wound two-speed motor. High speed 
is used for summer work, when it is desired to bring 
in a maximum amount of fresh air for ventilation. 
and the lower speed is used for winter operation. 
The fresh air damper in the unit covers only about 
73° of the total fresh air area, the other part having 
«a manual damper which is set to give a certain 
mininum amount of fresh air during cold winter 
weather. These overhead heating and ventilating 
units are set In rows In alternate bays running across 
the entire length of the plant. Between each row 
of these units there is a row of propeller type ex- 
haust ventilators which also are located at the roof 
openings. These fans are manually controlled from 
starting switches located on the columns near the 
floor, but are equipped with louvres powered by air 
operated damper motors which operate in’ unison 
with the fans, the louvres closing when the fans are 
idle. The entire system is designed to provide 
6 changes of air per hour in the summer time and 
3 per hour in winter. 


Process Ventilation 


Process work in the main factory area requiring 
ventilation consists of electro-plating, grindang: 
naphtha spray cleaning of parts, sand blasting, and 
heat treating. There are three Bullard-Dunn cad- 
mium plating machines each with it own ventilating 
system. These plating systems consist of a circular 
grouping of seven solution tanks into which the work 
is dipped automatically by a rotating conveyor 
mechanism, which has an up and down step action 
as it revolves. Each of the seven solution tanks is 
heated by steam at 40 lb pressure and supplied with 
electric current for plating, and each tank is venti- 
lated by slotted ducts located close to the liquid 


View of two Hydroclone burr benches and (at the 
far left) an accompanying naphtha spray cleaning 
booth. Burrs, fins or other projections are ground 
from Cyclone crank-cases and other parts in the 
Hydroclone booths, most of the grindings falling 
directly into the water tank below. 


level along each side, the fumes being drawn off 
through these slots into a common 12 in. exhaust 
stack. The seven exhaust stacks are brought to- 
gether overhead into a central header which leads 
to a No. 6 Buffalo Forge limit load fan powered by 
a 15 hp 1740 rpm motor. This fan and motor are 
mounted on a wooden platform, wood being used 
in this case to conserve critical metals. ‘The electro- 
plating tanks are electrically insulated by % in. 
‘Transite spacer gaskets from the 12 in. black tron 
exhaust stacks mentioned. Water and steam piping 
are also electrically insulated from the tanks by 
means of Barco insulating couplings. 

Located in a number of departments throughout 
the plant are groups of Hydroclone burr benches, 
or grinding booths, built to the Wright Corporation's 
own design and used for grinding fins, burrs, or 
other projections from crank cases and other parts. 
These booths draw the dust-laden air away from 
the operator, wash it free from grinding dust by 
passing it through two water sprayed sections, then 
return it to the room. Most of the grindings fall 
directly into a water pit below the grid on which the 
work rests. No fan is required to produce this air 


(Left) A newly completed portion of the mezzanine office and engineering section at one of the plants of the Wright 
Aeronautical Corporation showing the heating and ventilating arrangement. The Johnson air-operated thermostat 
on the column controls the diaphragm steam valve on the nearest Nesbitt Syncretizer along the wall, thus control- 
ing room temperature for that particular zone. (Right) view of the locomotive used as a temporary source of steam, 
pending completion of the new power plant, which will be equipped with three 925 hp and one 1250 hp stoker-fired 


boilers, generating at 175 Ib pressure. 
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(Left) On the wooden platform, wood being used in order to conserve critical materials, is shown the Buffalo Forge 


exhaust fan which ventilates one of the Bullard-Dunn electroplating units. 
were provided in the concrete, rock wool and composition roof. 


exhaust outlet purposes, cover most of these. 


(Right) Hundreds of square openings 
Light-proof hoods, used either for fresh air inlet or 


The remainder have wooden covers, and some of these covers are 


pierced with process exhaust stacks which exhaust at velocities of 2000 fpm or higher. 


movement as itis induced by the action of the sprays 
discharging through a venturi shaped passageway. 
Each Hydroclone unit is equipped with a 10 hp, 
3500 rpm Allis-Chalmers pumping unit with a 2%. 
in. by 2 in. type SSHD pump of 150 gpm capacity at 
150 ft head. After grinding, it is necessary that all 
grinding dust. oil or other dirt be removed from the 
parts. This is accomplished by spray washing with 
naphtha in special booths designed for the purpose. 
Each Hydroclone group, therefore, is accompanied 
by one naphtha spray booth and each of these booths 
is equipped with a No. 24 Buffalo Forge volume 
blower powered by a one hp totally 
enclosed 1750 rpm, 440 volt, 60 cvele. 
three-phase belt driven motor. The dis- 


. 


charge from these fans is carried up 
through individual black tron exhaust 


square roof openings and wooden cov- 
ers previously mentioned. 

Ventilation in the heat treating department ts 
furnished by the same arrangement of overhead 
ventilating and heating units as used in the other 
departments, and with the same kind of propeller 
fan exhaust units. Ample air changes are provided 
for the dissipation of heat and gases from the fur- 
naces. A battery of sand blast booths is located here, 
and the fan discharges from these booths are carried 
up through black iron exhaust stacks which pass 
through the wooden covers on the roof openings. 

\lthough there is a vital and urgent need for the 
Cyclone engines whic) this plant turns out and, for 
that reason, the use of critical materials in the con- 
struction and equipping of the plant might have 
been justificd much more easily than in certain other 
war projects, itis worth noting that every effort was 
made throughout to hold the use of such materials 
to an absolute minimum. This is illustrated in the 


use of wooden covers over the hundreds of roof 


THIS PROJECT 


Designed by Albert Kahn 
Associated Architects and : ee oa 
Engineers, Inc., in collabor- of reinforcing 
. ; ation with Eggl Engi- 
stacks which pass through the 4 ft neue; Philadelphia. g 


openings; wooden fan platforms with ladders made 
of the same material leading to them; and_ high 
velocity black iron exhaust piping stubbed off about 
6 ft above the roof, in place of the customary lowe: 
velocity—therefore, larger size 





alloy or corrosion- 
proofed stacks leading high above the roof and 
topped with weather caps; all of which have been 
touched upon. In addition, all fresh air inlet and 
exhaust ducts used in the basement rooms, including 
lavatories, locker rooms, and cafeteria, are of Mason- 
ite. These ducts are rectangular in shape, made of 
flat sheets. the only metal required being for the 
special corner angles prefabricated from 
black iron sheets, and the metal screws 
or rivets for fastening. Unusual care 
was used also in the design and use 
steel throughout the 
project, the prime consideration being 
that all essential safety requirements 
be met, but likewise that there be no 
waste of steel for excessive and needless strength. 

General contractors: Mahony-Troast Construction 
Company, Passaic, N. J. Heating and Plumbing 
Contractor: McBride, Passaic, N. J. 


PARTIAL LIST OF EQUIPMENT SUPPLIERS 


Allis-Chalmers Mfg. Co 
American Blower Corp 


American Foundry Equipment Co....Sand Blast Booths 
Babcock & Wilcox Co 


Bsr staat a. stede hecveese le Senge eee Boilers 
Barco Mfg. Co. .............. Insulated Pipe Couplings 
BUNalO Forge Go... . coco ccc ceescesbececen Fans 
GeneralvEtecttic Go... . ...... 6 ics se winstees cen Motors 
Johns-Manville Corp.....Transite Ductwork and Gaskets 
Johnson Service Co................ ccc cee eee Controls 
McQuay, Inc............. Heating and Ventilating Units 
John J. Nesbitt, Inc. .............. Nesbitt Syncretizers 
BS. P. SCeneeVAnt "GO... 6 on ck ci Wes oe seen sain Fans 
The Trane Co........... Heating and Ventilating Units 
Winton “GON Works... 6. 66k sine sedeeecseeeeen Boilers 
Warren Webster & Co........ Steam Heating Equipment 
Westinghouse Electric & Mfg. Co....... Stokers, Motors 
Masonite Corp. (Cellufoam Div.)....Masonite for Ducts 





40 


JANUARY, 1943, HEATING AND VENTILATING 




















* WAR INDUSTRIES NUMBER 











a 


‘ 


Part of the Behr-Manning plant, heated by a high pressure hot water system. 


Behr-Manning Corporation 


installs high pressure hot water heating system and 


* * * 


five-zone drying system to facilitate production of 


abrasives and war materials. 


By J. O. AMSTUZ?* and J. F. GSCHWIND:? 


N spite of its wide distribution and universal use, 

few people realize how complicated the manutac- 
turing process of sandpaper is, and to what degree 
science has helped to achieve the high quality of the 
product today. Heating and air conditioning, too, 
play their part in this interesting process as exem- 
plified in the largest plant in the world devoted ex- 
clusively to making coated abrasives—that of the 
Behr-Manning Corporation, a Division of the Norton 
Company. 





Coated abrasives play a very important part in 
the war production; there are thousands and thou- 
sands of applications in the most divergent fields, 
including the grinding of heavy castings, peeling the 
husks of peanuts, manufacture of automobile bodies, 
finishing of furniture, production of false teeth, and 
the treating of felts. 


‘Chief Engineer, Behr-Manning Corp., Watervliet, N.Y. 
‘Engineer J. O. Ross Engineering Corp., New York, N.Y. 


Manufacturing Process 


There are three basic adhesives for bonding the 
abrasive to the backing material: glue, varnish and 
resin. The abrasives. as such, can be classified as 
follows: Natural grains: garnet, flint and emery; 
artificial grains: silicon carbide and aluminum oxide. 

Many combinations are made with various bonds, 
grains and backings, the latter consisting of paper, 
cloth, or combination of cloth and paper, in various 
weights. 

The manufacturing process begins with the grad- 
ing of crushed abrasives. All grains are graded for 
exactness of size over silk screens. This operation is 
very important and is being constantly checked. 
The grain sizes vary anywhere between a 12 mesh 
and 16 microns. ‘The latter size would require a 
screen with 600 mesh per inch, furnishing a product 
as fine as face powder. Use of such a close mesh is 
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An example of long-distance heat transportation. This 

view shows the superheated hot-water mains, insulated 

by J-M 85% Magnesia, in the bridge crossing the D. & 

H.R.R. tracks from th> power plant to a distant 
building. 


not practicable, and the finer grains are separated 
by air. 

The bonding material, in the form of glue. var- 
nish or resin, has, in the meanwhile, been’ prepared 
in double walled, heated kettles. ‘The .basic ma- 
terials (that is, the web or backing, the coating. and 
the abrasive) are well assembled in one specially de- 
signed machine. ‘The bond is added to the backing 
by means of calender rolls with micrometer adjust- 
ments. Vhe sand is added immediately afterwards 
by one of two different. methods: (1) The web 


Three Supertherm centrifugal 
pumps, driven by G.E. motors, 
circulate the water at 350F 
throughout the plant from a 
common header. 





travels under the stream of falling sand, evenly dis 
tributed over the full width, or, (2) the backing 
guided through an electro-static field; this ingeniou 
device not only insures even distribution, but give. 
the particles a detinite orientation, thereby improy 
ing the cutting and wearing qualities of the finished 
product. Much research work was necessary in con 
nection with the dielectric properties of abrasive. 
before this process gave good results. 

Another coat of bonding is then applied. so that 
the sand is tirmly fastened to the web. The pape: 
and cloth backing is then brought to the making 
room in large rolls, containing miles of material in 
a continuous web, As this is unreeled, it is delivered 
to the coating machine, where the sticky adhesive 
is applied. and where care must be taken to prevent 
the wet side from being touched. For this reason, 
festoon dryers are used for setting and baking the 
bond. ‘The continuous web of backing, adhesive and 
abrasive. in widths of 24 to 48 in. is now hung in 
10-ft. loops and carried by stick conveyors at vary- 
ing production speeds through the drying tunnels, 
which are about 10 ft wide. 17 ft high, and 100 ft 
to 200 ft long. ‘Three or four tunnels, side by side, 
constitute a dryer. 

The many coatings and backings require different 
heat treatments. The ovens, therefore, are divided 
into zones having separate controls for temperature 
end moisture regulations. The required tempera- 
tures vary and can be set between 1OOF and 300F, 
while the relative humidity can be adjusted between 
70% and 40%. Humidity ts necessary to keep the 
web phable and flat, and to prevent case hardening 
of the bond. Depending on the moisture content, 
the concentration of the solvents, etc.. each oven can 
be operated to furnish anywhere from 0% to 100 
exhaust, since the units are designed for complete 
air recirculation, ‘The air conditioning and heating 
equipment of each drver is centrally located and the 
air is distributed through insulated ducts. 


Varnish and resin bonded goods are classed as 
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~\aterproof,” and are required when the field work 
~ done with water. Their curing demands higher 
emperatures than glue bonds, and, in this case, the 
air circulation must be carefully controlled to pre- 
vent dangerous accumulations of explosive gases. 


\ll automatic controls are operated by air and 
regulate the damper adjustments, the heat supply, 
and the moisture content of the various zones. 

When leaving the dryers the sand paper is ready 
for use and is wound in rolls. ‘They can be shipped 
as such, or more often, are sent to other depart- 
ments. Where they are cut up to size, or formed into 
belts. cones, and a multitude of other shapes, thus 
concluding the production cycle. 

It can be seen from the foregoing description that 
the heating installation is of great importance in the 
manufacture of coated abrasives. The drying of sand 
paper requires precise temperature control during 
the entre operation, as otherwise the quality of the 
goods is seriously impaired. For instance, overbaked 
resin coats are brittle and useless: careless drying 
of glue bonds produces bacterial action and, con- 
sequently, spoilage. 


Heating Problem 


In 1939 the production of the Watervliet plant 
had reached a stage where the winter peak load 
required all of the four existing boilers to furnish 
steam, leaving no standby. At that time two new 
manufacturing buildings requiring heat were added 
at a considerable distance from the boiler house, and 
an increasing demand for phenolic bonds required 
higher baking temperatures. 

The steam pressure was then 90 Ib gauge. and 
to raise it to 150 lb meant also an increase in losses, 
since the condensate had to be pumped back from a 
number of vented collectors, distributed all over the 
plant. Flash losses of condensate increase with the 
operating steam pressure. ‘They occur in steam sys- 
tems with vented collectors or hot wells and are due 


























High pressure hot water mains between the boiler 
house and a manufacturing building. Note the pipe 


supports, permitting free thermal expansion. Insulation 
is waterproofed. 


to the liberation of that part of the condensate heat 
which is above 212F. Losses grow rapidly whenever 
traps, vents, separators or other accessories are leak- 
ing. or when the operators bypass such accessories. 

Thus the added load from the new buildings, the 
prospective increase in heat losses, and the absence 
of a spare boiler left two alternatives: (1) Provide 
a fifth boiler, requiring a new boiler house, or, (2) 
eliminate the losses. It was concluded that the in- 
stallation of a high pressure hot water heating sys- 
tem would be the logical approach to the second al- 


ternative. and a Supertherm system was selected. 


Glue kettles with secondary 

water heating system, on mez- 

zanine, are additional heat 

users. Automatic temperature 

control valves are clearly vis- 

ible in each connection to 
heater jackets. 
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(Left) Centrally-located air conditioning units for the five zones of the festoon dryer. The Foxboro Vernier Valvator 

for damper control can be seen overhead, while slightly to the left is the air makeup inlet. (Center) Typical con- 

nection of high-pressure hot-water piping to Buffalo Forge unit heater in the spiral-binding department. Note in- 

sulated hot-water mains along monitor windows. (Right) Close up of dryer conditioning unit showing return duct, 

plenum chamber and suction duct to air circulating fan. Units, and high pressure water connections at right, are 
insulated by Ehret Magnesia. 


The boiler plant consists of four 150 Ib HR’P Dill- not located in the boiler house proper, but in a 


on boilers with a normal capacity of 270 boiler hp 
each, and able to operate at 150% rating and 76% 
efficiency. The boilers, which were originally oil- 
fired, have been converted to coal since the war, and 
are equipped with Strong-Scott pulverizers. 

The particular boiler construction, as well as the 
fact that a high pressure boiler and a power generat- 
ing unit may be installed in the future, made it de- 
sirable to separate the Supertherm system from the 
boilers. The accompanying drawing shows the sche- 
matic hookup of the boiler house. The boilers are 
connected to a steam header, which in turn feeds the 
remaining process mains, and, in particular, the hot 
water generator, where the water of the Supertherm 
system is heated to 360F, or within 3F of the satura- 
tion temperature of steam. Condensate from the hot 
water generator is returned directly to the boilers at 
high temperature, without any flash off or water 
loss. ‘Vhe regular boiler feed equipment is connected 
in parallel, and in such a way as to furnish make-up 
only, when the condensate return is not sufficient 
to satisfy the boiler demand. Such an arrangement 
is necessary because one department (15% of the 
heat users) continues to use steam. The condensate 
from this department is delivered to the hot well, 
where the boiler feed pump picks it up and returns 
it to the boilers. 

The Supertherm equipment in the boiler house 
can take care of the maximum load of 41,000,000 
Btu per hour. The high pressure hot water is cir- 
culated throughout the plant by means of specially- 
designed centrifugal pumps, withstanding 250° Ib 
pressure and 400F. ‘There are three pumps, each 
directly coupled to a 20 hp electric motor. One pump 
can carry the light summer load; in the winter two 
pumps are used, the third being a spare. 

Since the hot water generator and the pumps are 


separate room next to it. a small signal board has 
been provided for the convenience of the operator. 
By watching the board he can see at once, and with- 
out leaving the boilers, how the heating system is 
functioning. Lights of different color give warning 
if the condensate return should not function prop- 
erly, or 1f more make-up is required. 
The Supertherm system serves many heat appli- 
cations, including: 
Festoon Dryers: Because of their great length 
and height, the previously described dryers require 
a well-designed air distribution system. The tunnels 
have panel enclosures, the internal insulation of 
which consists of either aluminum foil or mineral 
wool, The panels are fitted together by the tongue 
and groove method, thereby preventing any leakage. 
As previously mentioned, the oven design allows for 
the widest possible range of operating conditions. 
The recirculated air is mixed with the make-up air 
and passes over heating coils before being returned 
to the dryer. A central control board registers the 
Various zone temperatures and the air humidity, and 
enables the operator to modify the air cycles by 
remote control. Automatic valves maintain a con- 
stant oven temperature by throttling the flow of the 
heat carrier. Where the makers are equipped with 
air washers, the circulated spray water is preheated 
to about 120F by means of a small heat exchanger. 
Sand Curing: The electro-static coating method, 
in particular, operates satisfactorily only if the sand 
is free from moisture. The abrasives, therefore, are put 
on trucks and stored for hours or days in a hot room 
before they are delivered to the coating machine. 
The heating of this room is done by air recirculation 
over a suitable heating element. Provisions have 
been made for appropriate make-up and exhaust air. 
Water Heater: One of the manufacturing depart- 





44 


JANUARY, 1943, HEATING AND VENTILATING 


\ | 













nea a 





ee ee 








* 


* WAR INDUSTRIES NUMBER 








ments requires a considerable amount of domestic 
warm water. This is heated by a removable tube 
bundle built into a 1000 gallon storage tank. An 
automatic valve prevents the overheating of the stor- 
age water by the Supertherm system. 

Room Heating: Unit heaters are directly connect- 
ed to the hot water system: the temperature control 
is obtained by thermostats which start and stop the 
fan motors, 

Testing Laboratories: ‘Vhese rooms are air condi- 
tioned, since the ambient air must be kept under 
close and constant control. Vhe heating elements of 
some of the air conditioning apparatus are quite 
small, requiring very little heat at times. Particular 
care Was taken to select the right size and type of 
control valves, since a unit volume of hot water con- 
tains about fifty times as many Btu as steam at the 
same pressure. 

Bonding Department: ‘Vhe glue is prepared in 
double-walled, heated kettles. Some of the cooking 
processes require exacting control at low tempera- 
tures. The glue becomes useless when over-cooked 
and may even burn if the walls are too hot. For this 
reason, secondary hot water circuits were installed, 
receiving their heat from the high pressure hot water 
mains directly, or indirectly by means of a heat ex- 
changer. In either case, a small circulating pump 
assures a rapid water circulation and temperature 
limits of + IF can be maintained. 


Piping 
All of the many users described above function 


without traps, separators or pressure reducers. The 
distributing high pressure hot water mains consist of 


seamless steel piping, welded throughout. Particular 
attention was paid to the method of pipe suspension, 
assuring free thermal expansion and protecting the 
conduits from excessive stresses. Valves are of such 
design as to offer the least flow resistance, and have 
stainless steel trim. All valves are flanged except the 
small sizes which are screwed. 

Since pipe radiation is mainly a function of tem- 
perature difference, the thickness of the insulation 
was chosen to be about the same as for a steam sys- 
tem. Molded magnesia sections, covered with a can- 
vas jacket and banded together, give good results. 
Where the insulation is exposed to the outside, 
weatherproofing was applied. 

The heat medium, or carrier, of the Superther:) 
system consists of distilled water. To prevent i::- 
ternal pipe corrosion, a slightly alkaline ptl value :s 
maintained with good results. 

Since Pearl Harbor, the activities of Behr - Man- 
ning have widened and now include the production 
of war machinery, such as ignition parts for airplane 
motors and machine tools. Some of the dryers which 
can be spared from the sandpaper production, have 
been modified for the curing of insulated wires used 
in airplane motors. The yearly steam loads of the 
boiler house increased as shown in the following: 
1939—104.330.788 Ibo: 1940—127,125.528 Ib.: and 
1941—174.614.612 Ib. 

In spite of the rapidly mounting heat demand, the 
present boilers have been able to handle the winter 
load since the Supertherm system was installed. 

The Supertherm system and festoon dryers were 
designed and installed by the J. O. Ross Engineering 
Corp. of New York. 


Schematic drawing of Supertherm system piping and equipment in boiler house. 
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Kansas Bomber Plant 


has 13 air conditioning systems serving offices, engi- 


neering, laboratory and testing areas; exhaust sys- 


tems for process spaces, and projection type unit 


heaters for heating main building. 


COMPLETELY integrated plant for the pro- 

duction and assembly of heavy bombers has 
been built in Kansas to match a similar project 
completed last year in the Northwest. Both plants 
were designed and constructed by The Austin Com- 
pany. 

The new plant is of steel frame construction with 
welded insulated roof deck, concrete floors, and side- 
walls of brick below the first band of sash, and con- 
tinuous bands of corrugated asbestos siding and sash 
in alternate arrangement above. It includes under 
one roof, the following: 

Two material warehouses: basic primary shops 
where steel, stainless steel, aluminum, duralumin, 
and other kinds of sheet metal are fabricated, or 
otherwise prepared; machine shops: sub - assembly 
and final assembly areas: heat treating, plating, an- 
odizing, parts painting, and die casting departments; 
inspection, testing, N-ray, and photographic labora- 
tories; phototemplate department; first-aid rooms; a 


central plant dispensary; kitchen, with rolling food 
wagons delivering hot food three times a day 
throughout the plant: a cafeteria; underground ac- 
cess tunnels for emplovees leading direct from the 
entrance gates to stairs within 200 ft of all working 
locations in the main production area; basement 
lavatories, toilets, and cloakrooms: and boiler rooms. 

This huge manufacturing building has an under- 
the-floor distribution system for all service facilities, 
carrying compressed air, power, and water lines to 
outlet boxes in all parts of the working area. Fluor- 
escent lighting, supplemented by high intensity mer- 
cury lamps in the main assembly bays, provide 30 
foot-candles of illumination in all working areas. 

A three - story air-conditioned Administration 
Building accommodates a large engineering depart- 
ment: purchasing, accounting, and production § per- 
sonnel; general management: and resident Army 
Air Force representatives. This building has an ex- 
terior of red face brick with stone trim and panels 
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of black structural glass between window areas to 
create the effect of continuous horizontal bands 
around the building. Fluorescent lighting recessed in 





acoustical ceilings give 50 foot-candles of illumination. 
‘The entire building 1s fitted with Venetian blinds. 

The personnel building, also air-conditioned, has 
facilities for interviewing applicants for employment, 
making medica! examinations, taking photogrz phs. 
and has three conference rooms convertible into one 
seating 300 persons. 

Other structures include a paint storage building: 
a plant protection headquarters, accommodating the 
staff of watchmen and containing the special tele- 
phone and signal system used in supervising the 
plant: specially-designed guard houses, mounted on 
concrete columns at strategic points around the site 
and equipped with special heat-resisting glass to 
facilitate observation of all activity; a bus loading 
station: material warehouses; and a salvage build- 
ing, Which is equipped to handle all scrap from the 
plant. 


Heating and Ventilating 


A number of 350-hp automatic gas fired boilers. 
divided between two interconnected boiler houses. 
serve the heating system in the new plant. 

Steam risers alongside the building columns from 
underground trenches to points high above the 
floor are connected to projection type unit heaters 
which draw air over the finned circular heating coils 
and blow it down upon the working area. Each heat- 
er is automatically controlled and delivers warm air 
whenever necessary to maintain the proper factory 
temperature. The unusual height of this working 
area required heating units having a high discharge 
velocity in order to drive the heated air to the floor 
and diffuse it evenly. Fach unit in the large open 
areas has a heating capacity. of approximately 
600.000 Btu per hr. Phe units are spaced 60 ft apart 
in such a Way as to cover every part of the assembly 
floor, without any drafts or abrupt blasts of hot air. 

Underneath the mezzanines covering a large part 
of the plant. provisions have been made to bring out- 
side air in through a maze of ducts. an arrangement 
Which provides circulation in summer and heated air 
under automatic control similar to the unit: heaters 
in- cold weather. 

Hangar doors, 200 and 300 ft wide. extend across 
one end of the building. ‘To offset the high heat loss 
at these points steam coils and fans are provided to 
build up a curtain of heated air at high velocity 
whenever the doors are opened in cold weather. 

Provision has been made in the heating and ven- 
tilation to meet the requirements of health, comfort, 
and facilitating of processes in different parts of the 
plant where heat treating, plating, painting and die- 
casting are carried on. Heat and fumes produced in 
these operations are exhausted to the outside through 
close-fitting hoods. equipped with exhaust fans, while 
supply fans bring in outside air. In the die-foundry, 























Dies used to form aircraft parts are cast in this 
foundry. The gas-fired Kirsite melting pots shown 
on the left are provided with ventilating hoods 
which exhaust fumes to the outside. The hoods 
swing clear of the pots when metal is being 
poured into the ladles which are conveyed to any 
position on the sand-covered foundry floor by the 
monorail, shown at right shaking out the sand 
around a newly-cast die. 


THIS PROJECT 
designed and built by 
The Austin Company 


A portion of the engineering department on the 

third floor of the air-conditioned Administration 

Building. Air-conditioning ducts are concealed 
above the suspended acoustic ceiling. 
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The three-story air-conditioned Administration Build- 
ing, part of the aircraft parts plant located on the 
plains of Kansas. 





(Left) Three of the gas-fired boilers which provide steam for heating. The boilers are equipped with completely 

automatic controls. Checkered cast iron floor plate covers the underfloor trenches carrying gas lines to the boilers. 

Similiar trenches carry power, compressed air, water and gas to various portions of the plant, which has a mini- 

mum of overhead service lines. (Right) Underground corridors connect the entrances with individual departments 
and, in addition, carry water, steam and electric I'nes. 


* * * * 


(Left, below) Heated outside air is supplied to this punch press department through the duct above the aisle. Air 
circulation and temperature is automatically controlled. (Right, upper) Part of the air conditioned office, showing 
ceiling outlets. (Right, below) Dies cast on the foundry floor in the left foreground of this area are cleaned, inspect- 
ed and finished in this section where an exhaust ventilating system catches and removes metal particles from the air. 
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Some of the refrigerating compressors serving 

the office air-conditioning system. This system, 

with a refrigerating capacity of 400 tons, is one 

of seven independent systems installed at the 
plant. 





Looking across one of the bays of the Kansas plant. Glider building activity 

is shown here just inside one of the large hangar doors where heated air from 

the outlets shown in the floor at the right is blown upward to form a curtain 
in cold weather. 


(Left, below) Section of the heat-treating department, showing the exhaust hoods and the floor grilles. (Right, 
below) Exhaust ventilation is provided in the heat treating department as shown here. Hoods are already in place 
for future tanks. 
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for instance, exhaust stacks line the two sides of the 
room, one to remove heat and fumes from the mod- 
ern gas fired pots where the metal for dies 1s melted, 
and the other to remove from the air metal particles 
from the grinding of the dies. 

The largest ventilation system in these special de- 
partments Is in connection with one large paint shop. 
This system covers two of the shop’s four sides. 
with 150-ft wide outside air intake on one wall and 
an exhaust system of equal size on the second. Water 
sprays in the exhaust system wash the paint from 
the air before it reaches the outside. 

The tunnel system provided to handle traffic of 
workers to and from their job locations in the plant 
has a heating and ventilating system using outside 
air. Fans draw the air off through transformer vaults 
and exhaust it through basement toilet rooms to the 
outside. 

In addition to the multitude of heating and ven- 
tilating systems, there are thirteen separate air-con- 
ditioning systems in the new plant and offices, with 
several thousand tons of mechanical refrigeration. 
The largest of these systems serve the three-story 
office and engineering building, while separate units 
have been installed for the cafeteria and in the per- 
sonnel building, in photographic, inspection and test- 
ing laboratories and in six first-aid rooms. 
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The unit heaters are shown high above the floor 
in the hydraulic press department. The presses 
are installed on isolated foundations. 


The general heating and ventilating systems and 
air-conditioning installations were designed by engi- 
neers of The Austin Company, and installed by sub- 
contractors. ‘These include general plumbing and 
heating facilities by the Ripstra Company; duct- 
work and mechanical ventlation by ‘Purner Sheet 
Metal Works: air-conditioning systems by the Nat- 
kin Company and the Keener Air-Conditioning Cor- 
poration: paint shop system by the Binks Manutac- 
turing Company; and gas burning equipment by the 
Midwest Heat Service Company. A partial list of 
equipment suppliers follows. 


Equipment Suppliers 


Paint Shop Air Washing and Ventilating Equipment, 
Binks Mfg. Co. 


C= |) eR aa ae ee re Barber-Colman Co. 
Steam Meters. .... 0... dec cvwecscs Bailey Meter Co. 
2 ee ee eee ees Babcock & Wilcox Co. 
Air itens.... 66. cs cccesiciet American Air Filter Co., Inc. 
Heating and Ventilating Vents..American Blower Corp. 
Pipe and floor flanges....................-05- Crane Co. 
SBS oo 5k s tah SST OSG Johnson Service Co. 
Hot water heaters............ Patterson-Kelley Co., Inc. 
Gas burners.......... Todd Combustion Equipment, Inc. 
Gontrol Manele... 2... cc cccsccccccesecee Square “D” Co. 
are The Trane Company 
NORCO oso io iow hE eee Carrier Corp. 


(Left, below) Pumps shown at the right circulate water to the chilled water storage tanks (left) in this air-condi- 
tioning machine room. (Right, below) View in the boiler house showing some of the 350 hp boilers and the air 
compressors. 
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ied Plastics Company 





manufactures plastic lenses for gas masks in room 


* * * 


kept free from dust; plastic dried in infra-red ovens, 


stored in high temperature rooms. 


- converting its Southern California plant from 
peace - time production of miscellaneous plastic 
articles to the production of plastic lenses for gas 
masks, the Allied Plastics Co., of Los Angeles. was 
confronted with a special air cleaning and room pre- 
heating problem in order to produce lenses which 
would meet the rigid CWS (Chemical Warfare Ser- 
Vice) specifications. 

After considerable research and experimentation 
to find the most suitable plastic compound, an ac- 
tivity which included work on acrylics as well as 
other materials, a cellulose compound (Lumarith 
No. 10) was ultimately settled upon as the most de- 
sirable, and it is this material which is now demand- 
ed in CWS specifications for lenses. The compound 
is made according to the company’s own formula by 
chemical manufacturers. 

In the process of converting its plant to the man- 
ufacture of plastic lenses from cellulose acetate, Allied 
Plastics Co. found it advisable to design and con- 
struct its own heating cylinders, rams and other units 
tor the large injection machines used in the process. 
These machines literally squirt the plastic compound, 


made molten by special heating devices installed on 
the heating cylinders of the presses, into molds which 
form the lenses. 


Need for Clean Air 


An air control problem of somewhat unusual scope 
arose from the fact that the company’s plant is situ- 
ated in a district of Los Angeles in which are oper- 
ated a number of sash-and-door and other wood- 
working plants. Because of the proximity of these 
woodworking plants to the plastic factory, the air 
in the district contains more than the usual amount 
of dust. particularly sawdust. If this dust should 
settle on the lense molds between impressions, 1m- 
perfections would be produced in the finished lenses 
which would bring rejections by government inspec- 
tors stationed in the plant. For that reason, clean 
air in the mold room became imperative. 

This air is cleaned and handled by two 10,000 cfm 
blowers which furnish a complete change of air every 
minute in the 40 by 50 ft molding room and also 
create a positive pressure within the room, this pres- 
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sure causing an outHlow of air at all openings and 
eliminating the possibility of dust particles entering 
from adjoining rooms and contaminating the plastic 
material and the finished lenses. 


Storage Room Control 


The cellulose acetate (Lumarith) is delivered by 
the chemical manufacturer to the Allied Plastic. Co. 
plant and stored in 250-lb drums in a storage room. 
Pemperature in this room is maintained at 120 to 
130F by thermostatic control. Regulated tempera- 
ture is necessary to keep the powdered Lumarith 
free from moisture. Unit gas heaters are used for 
heating the room. 

From the storage 100m the powdered Lumarith 
compound is moved, as needed, into an adjoining 
cven room. There it is placed in shallow revolving 
pans in two infra-red drying ovens, each 5 ft wide, 
6 ft high and 20 ft long. Exhaust stacks from the 
tops of these dryers pass through the ceiling. Four 
waist-high doors give access to the interior of each 
oven, where the plastic powder ts slowly revolved in 
shallow round pans 4 ft in diameter under a battery 
of infra-red lamps suspended from the ceiling of the 
oven, 15 in. above the pans. Metal fingers protrud- 
ing from a cross-bar extending across the pan keep 
the compound stirred so that the entire mass can re- 
ceive uniformly the infra-red radiation. 

The purpose of the oven treatment Is to remove 


all traces of moisture from the Lumarith. Actua! 
oven air temperatures are kept between 135 and 
140K, and the infra-red radiation gives a material 
drying temperature of about 150F. The drying time 
in the oven varies from 15 min to 2 hr, depending 
upon the amount of moisture to be removed. Each 
oven is equipped with four pans, and each pan has 
an average capacity of 30 Ib of Lumarith per hr. 

The firm has found that much of the credit for 
producing clarity in gas mask lenses sufficient to 
meet CWS specifications must be attributed to the 
infra-red drying process. 

After this drying operation, the Lumarith is packed 
in 30-Ib tn canisters and placed on shelves in a dry 
room. This compact chamber, size 5 by 25 ft, is held 
continuously at LOOF, heated by gas-fired unit heat- 
ers. 


Air-Controlled Mold Room 


Supplies of the plastic compound are removed 
from the dry room and taken, as required, to the 
mold room. ‘This room is equipped with seven in- 
jector mold machines which form the lenses, five of 
which are Watson-Sullman, one an H.P.M. and one 
a Lester Phoenix. 

The dry Lumarith is placed in a hopper of 50-lb 
capacity, with which each of the injection presses ts 
equipped, and from there passes directly down into 
a heating chamber. Oil-burning heating units, tn- 


View of one of the drying ovens where the powdered cellulose acetate, or Lumarith, is dried under infra- 

red radiant heat lamps. The pans slowly revolve, and stationary rakes stir the material and keep it 

uniformly exposed to the radiation, insuring complete removal of the water content. Ovens are kept 

between 135 and 140F, while the material drying temperature averages about 150F, due to the absorp- 
tion of radiant heat. 
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Plastic tubing in the form of a hard, finished, amber- 

colored tube is seen emerging from the automatic coil- 

ing device in the foreground. The air duct (back- 

ground, above machine) is part of a comfort air condi- 

tioning installation, consisting of multiblade blowers 

and a 3500 cfm Dezert Kooler evaporator, the latter 
installed on the roof. 


stalled on injection cylinders, heat the cellulose ace- 
tate to a molten state at temperatures of 420 to 500F. 
From the heating cylinder an injection ram, which 
is set for a definite rate of feed. pushes a specified 
amount of the now molten plastic compound into a 
five-cavity, lens model. 

The lenses emerge from the mold in groups of five, 
shaped somewhat like tive-leaf clovers. The mold 
opens automatically at half-minute intervals to per- 
mit the operator to lift out the hot molding for in- 
spection. A cutting machine equipped with a heated, 
air-operated knife is used to separate the connected 
lenses and to snip off sprues, gates and runners, 


Air Conditioned Departments 


The inspection, packing, shipping rooms, offices, 
and other departments not subject to special heating 
or air control, are heated by steam radiators from a 
central boiler plant. Vhese departments also are 
equipped with a general blower system for comfort 
air conditioning. Miultiblade squirrel - cage blowers 
and a 3500 cim Dezert Kooler evaporator are used 
tor that purpose. Blowers and evaporator are in- 
stalled on the roof, installation having been made 
by the General Air Conditioning Co.. of Los Angeles. 


Steam for Plastic Tubing 


\n individual boiler, which is installed in a pent- 
house on the roof of the factory, supplies heat to a 
machine employed in the manufacture of plastic 
tubing which is finding use as a substitute for copper 
tubing. A plastic powder compound known as Saran 
is used in the manufacture of plastic tubing. ‘The 
Saran is placed in the hopper of an extruding ma- 
chine and passes into and through a steam heating 
chamber where it is reduced to a pliable and mold- 
able state. Steam for this purpose is supplied by a 
lO hp Thompson boiler installed on the roof of the 
factory, 





View of the mold room, showing one of the injection 
presses used to form gas-mask lenses from plastic ma- 
terial. Air control is maintained in this room to keep 
the air free from dust that might settle upon the molds. 
Two 10,000 cfm blowers, supplied by General Air Condi- 


tioning Co., provide one air change per minute. 


From the heating chamber the compound moves 
through a worm die and emerges in the form of a 
continuous tube, amber-colored and soft. As the 
tube moves slowly down a V-shaped trough filled 
with water heated by steam to 122F, air from a com- 
pressor is shot into the soft plastic tube to prevent 
it from collapsing before the cooling effect of the 
water has hardened it. The plastic tube emerges 
from the worm-die end of the extruding machine at 
310K. After passing through the 15 ft long trough 
of water the tube’s temperature has been reduced ti 
about SOF. at which temperature the now fairly 
hardened tube reaches rollers which push it through 
a counting device and automatic coiling mechanism. 


Scrap Plastic 


Scrap from the molding of gas-mask lenses ts re 
used for various other wartime articles and non 
defense items. but not for lenses since CWS speciti- 
cations permit the use of only fresh, clean compound 
for gas mask lenses. One such use for this scrap is 
in the manufacture of cone-shaped plastic holders 
for packaging the spiral springs of incendiary bombs. 
Vhe delicacy of construction of these springs former- 
ly posed a considerable packaging problem because 
there was a tendency for the springs to tangle if 
packed in bulk. Use of the holders, it is claimed, has 
resulted in efficient shipment of the springs to bomb 
assembly plants. 

The Mbhed Plastics Co. manufactures the spring 
holders in an injection press similar to the presses 
used for lens making, but at a rate of 4% at one oper- 
ation of the press, 

Non - defense articles which this company. still 
makes from cellulose acetate and from lens scrap 1n- 
clude plastic floats as substitutes for copper toilet 
floats. safety-goggle lenses for industrial workers, 
and plastic tooth brushes. cigarette cases and han 
curlers, 
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Hl new Materials ‘Vesting Laboratory. located 

inan Eastern Navy Yard, is a purely functional 
structure. “Phe building was designed to assemble 
under one roof, and to contain, the most modern test- 
ing and research equipment and processes known. 
These will be applied to all the varied equipment 
and services which form a part of the new warships 
our Navy is now building. Upon conclusion of the 
present war, the equipment installed will be used in 
testing and developing newer materials and in de- 
termining whether manufactured equipment meets 
the Navy's rigid specifications. 

Provision for the many mechanical and electrical 
services, and special structural features necessary, 
was alone a mammoth task, requiring the closest co- 
operation and understanding between the Navy De- 
partment’s laboratory and research staffs, their oper- 
ating and production engineers, and the designing 
architects and engineers. 

The new building is a six story structure with base- 
ment and two mezzanines and contains 262,000 sq ft 
of floor space and a volume of 37,160,000 cu ft, with 
provision for a future floor. 


Heating 


Steam supply at 165 Ib and at 10 Ib pressure ts 
brought to a steam room in the building in under- 
eround conduit from the central boiler plant serving 
the Yard. Vhe 10 Ib low pressure steam varies in 
pressure and quantity, depending on operations at 
the boiler plant. It is used exclusively for heating 





United States Navy 


the building, for domestic and process hot water 
heating and for process steam supply to the Chem1- 
eal Laboratories. Whenever the capacity or pressure 
of the 10 Tb main is insuflicient for the demand, 
steam make-up is automatically supplied from the 
165 Ib main through a pair of pressure reducing 
valves. One valve is sized for the summer load and 
the other for the difference between the summer and 
winter loads. “Vhe valves are cut into service at 6 and 
7 Ib pressure, respectively. As soon as the pressure 
inthe LO db low pressure main rises one pound higher 
than the maintained pressure in the low pressure 
header, the los Ib make-up is cut out, and steam ts 
admitted to the header from the 10 tb main through 
a balanced stop and check valve. Process steam sup- 
ply is taken directly from the 165 tb main and re- 
duced as required. 


Returns from the water tank heater at the root, 





the hot water heaters, the heating coils for air con- 
ditioning and ventilating systems, and all process re 
turns are run to a duplex condensation pump. Ehgh 
and low pressure drips in the Steam Room are also 
discharged to the condensation pump, but through 
a flash tank. A duplex vacuum pump ts used ex- 
clusively for building heating returns, in connection 
with automatic zone control, 

Vhe entire building. including the air conditioned 
areas, Is heated by means of enclosed cast iron con- 
vector radiators, except. the mezzanine at the oth 
floor, where unit heaters are used. 

The heating system is low pressure. two - pipe. 
vacuum return, designed to maintain 7OF in all areas 
except the air conditioned spaces where wall losses 
alone were considered. Properly to blanket the large 
window area, each bay has two convectors piped in 
tandem from up-feed risers at the columns. 

Individual radiators have orifices in the steam sup- 
ply connection for proportioning the flow according 
to the size of the radiator. The piping is arranged 
for zoning all radiators according to exposure, and a 
total of four zones is provided for North, Fast, South 
and West exposure. \utomatic throttling-type valves 
are electrically operated and are installed in each of 
the four zone steam supply mains. Each zone is in- 
dividually controlled) from an outdoor thermostat 
which varies the steam flow in accordance with 
changes in outdoor temperature, and may be manu- 
ally adjusted for quick heating-up, or for any other 
condition, panel is located in the Steam Room and 
all controls are centralized at this point. The zone 
valves, radiator valves and traps, orifices, drip traps 
and the duplex vacuum pump and controls were pro- 
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yi Materials Testing Laboratory 


at an Eastern Navy Yard contains what are probably the most com- 
prehensive and diversified applications of air conditioning, ventilating 
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and heating ever installed in one building, for testing Navy instruments, 
phenolics, cable, rubber, batteries, and other materials under service 
conditions. Includes 160F Hot Room, —40F Cold Room, ventilation for 
chemical and electrical rooms, vacuum heating with orificed radiators. 


By FREDERICK J. RICE 


Mechanical Engineer, Lockwood Greene Engineers, Inc. 


vided by a single manufacturer, in order to secure a 
standard. uniform and proven system of automatic 
control, All umit heaters are controlled by individual 
room thermostats, with hand-off-automatic switches. 


Air Conditioning 


\ central refrigerating plant of 300 tons capacity 
provides 350 ¢pm of chilled water at 45F for the an 
conditioning systems throughout the building. The 
chilled water is circulated from a central point in the 
basement to supply risers in pipe shafts at the North 
and South ends of the building. 

Fan rooms are located at the pipe shafts to mini- 
mize the length of branch piping required. The shafts 
also serve as relief ducts. exhausting the normal and 
maximum outdoor air quantities for the fan svstems. 
above the roof. 

\fter the chilled water circulates through dehu- 
miditving coils in the air conditioning systems, it 
Hows up toa vented balance tank above the top floor. 
from which it is returned to the plant in the base- 
ment. 

Seven hundred and sixty gallons per minute of 
condensing water is circulated through an induced 
draft cooling tower on the roof and serves the cen- 
tral refrigerating plant. as well as several individual 
plants which operate at lower refrigerant: temper- 
atures than the central plant. “Vhe chilled water and 
condensing water circuits are shown on the piping 
diagram on page 38, 

Two S-cvlinder reciprocating compressors, direct 
connected to 150 hp motors, operate on Freon 12 and 
provide refrigerating capacity for present require 
ments. Phe compressors are equipped with auto- 


matic capacitw. reduction control of 254 


t 


Phere is space for a future compressor. and the 


chilled water lines are now sized for this increase in 


Sid - | | ; ; } aici kt 
capacity. \ shell and tube condenser and water co 


ae | +] ‘ ‘ ] ae . : ] nat 
er, together with Freon receiver. are mounted above 


) 4 } ° 
npressors, and space has been provided { 


( and 30% , 


All air conditioning systems are designed to oper- 
aie with the refrigerating plant shut down in winter, 
when. cooling requirements may be met by the in- 
troduction of outdoor air in any quantity up to 1L00% 
of system capacity. Refrigerant piping and all chilled 
water and condensing water piping are standard 
steel, welded. 

Navigational Division—Y ear-round control of tem- 
perature and humidity. together with dust-free air 
was the requirement of the Navigational Division. 
Conditions in the main testing room must be held at 
SOF dry bulb and 50% relative humidity in the sum- 
mer and 74F D.B. and 50% R.H. in the winter. 

Spaces include rooms that are wholly interior and 
others that have outdoor exposure, and the air condi- 
tioning layout selected assumed the form of two cen- 
tral station systems, one supplying the interior rooms 
and one supplying the exterior rooms. ‘This selection 
also permitted one system to be shut down when it 
was not required, according to operations within the 
Division. 

Air quantities for each system were determined for 
the winter operating condition, when outdoor air ts 
used for cooling, and on the basts of a 20F differen- 
tial. In summer, this method results in a lack of 
sensible cooling capacity available in the air supplied. 


The six-story Navy Materials Testing Laboratory 

which has a wide variety of air conditioned rooms 

for testing naval equipment under operating 
conditions. 
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Compressors for the —40F cold room. 


Vo provide for this condition, a total of nine recir- 


lers, operating on chilled water and 


culating unit coo 
similar in construction to horizontal type unit heat- 
ers. Were located in the rooms, adjacent to equipment 
having high sensible heat losses. The units are con- 
trolled by individual thermostats so that any local- 
ized sensible heat concentration will be absorbed im- 
mediately. “This method of cooling was also desir- 
able from the standpoint of equipment: operation, 
which is variable. 

The length of the area conditioned varies from 100 
to TSO ft with ceiling heights between 10 and 22 ft. 
Return air fans were used in order to provide posi- 
tive air circulation for this extensive area, and to 
eliminate relief openings close to the ground level. 

The Division comprises 11.220 sq ft and 193,000 
cu ft. “Phe two supply systems circulate 26.350 ¢fm 
and 9.200 cfm with equal quantities handled by the 
return air fans. ‘The total refrigerating tonnage re- 
quired under maximum conditions is 113.2, provided 
by 2160 gpm of 45F water for the central systems, 
and 63 gpm for the unit coolers. 

Supply aris introduced through an overhead duct 
distribution system, employing ceiling type outlets. 
Return and relief air is removed near the ceiling and 
the floor through a duct system run below the floor 

ind in the basement. 


The steam room in basement showing hot water 
tanks and piping. Steam is brought to this room 
in underground conduit from the central plant. 


THIS PROJECT 
Designed by 


Lockwood Greene Engineers, Inc. 


\ constant minimum quantity of outdoor air is in- 
troduced into the area at all times by the two fan 
systems. In summer. a precooling water coil cools 
and dehumidities this air to the room dewpoint, and 
in winter a preheating steam coil heats the air to the 
dry bulb temperature corresponding to the dewpoint, 
Outdoor and return air is then filtered, and in sum- 
mer itis further cooled ina bank of three water coils, 
each under control of a three-way valve. Control 1s 
stepped so that two coils become inoperative in se- 
quence on a demand for less cooling, while the third 
coil remains in operation under dewpoint control. 
All dry bulb controls on the cooling cycle take prece- 
dence except when return air hygrostats overcall 
their settings. When this occurs, 25% air volume 
reduction control and steam reheating are placed in 
operation, In sequence, to maintain the room dry 
bulb condition. In winter, with the chilled water 
system shut down, conditions are maintained by mix- 
ing dampers, proportioning outdoor and recirculated 
alr, 

No. 10 Testing Room.—<A separate insulated room, 
adjacent to the main Testing Room, is used in con- 
ducting additional tests. Here unusual atmospheric 
conditions are simulated by means of a complete in- 
dividual air conditioning system) consisting of a 
Freon compressor with water cooled condenser and 
standby, horizontal ceiling type air conditioning unit, 
containing filters, heating and cooling coils, recircu- 
lating sprays. spray water heater. a city water cool- 
ing coil, spray heads located in the room, and auto- 
matic controls. 

Conditions to be maintained are variable. ranging 
from + 32k to 130F and with corresponding relative 
humidity between 30 and 900. For any room con- 

dition selected. the temperature and relative humid- 
itv must be uniformly maintained for several days 
at a time. 

In designing the system for the multiplicity of con- 
ditions required, several interesting points were en- 
countered, ast it was found necessary to provide a 
slight amount of cooling effect while maintaining the 
room at 9SF or above. and a coil using city water as 
the cooling medium was selected for this purpose: 
it Was necessary automatically to shut down and 
drain the steam coil and spray equipment in the unit 
when maintaining a room condition of + 32K. be- 
cause of the danger of freezing: for maintaining rela- 
tive humidity. spray heads were required in the room 
in addition to those in the unit because under some 
conditions, it Was necessary to utilize the heat genera. 
ated in the room for evaporating spray water. 

Instruments and Phenolics.—For the Instruments 
and Phenolics Department, the required year round 
conditions are 77F dry bulb and 45% relative hu- 
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midity. Electrical instruments are calibrated and ad- 
justed here in an area comprising 3,000 sq ft of floor 
space. 

A\ central station air conditioning system supplies 
3.000 cfm to the area, and in summer requires 35 
epm of chilled water with a refrigerating effect of 
Io tons. In winter, up to L00% outdoor air may be 
drawn from the roof level through a duct riser, for 
cooling purposes, and air is exhausted from the con- 
ditioned space into a masonry relief shaft terminat- 
ing above the roof. 

electric strip heaters are installed inside the double 
sash and are automatically controlled to prevent 
condensation, Electrical wiring for the heaters is 
series connected, which reduces the surface temper- 
ature of the heaters and will prevent cracking of the 
window. glass. 

Metallurgical and Weldine.—In the Metallurgical 
and Welding Department 1,100 sq ft of floor space 
is used for exacting inspection of metals in_ the 
\-Ray, Printing and Dark Rooms. 

Complete air conditioning 1s provided, and room 
conditions of 74F dry bulb and 50% relative humid- 
ity are maintained the year-round in these interior 
rooms. 

\ central station air conditioning system is em- 
ploved for obtaining the conditions mentioned, and 
each room is provided with automatic volume control 
of the supply air under individual thermostatic con- 
trol. In summer, 20 gpm of chilled water is used to 
produce the required refrigerating effect of 10 tons. 
At all times 3.900 cfm is circulated and up to 100% 
outdoor air may be introduced into the area for cool- 
ing purposes in winter. Relief air is discharged into 
masonry shaft and exhausted above the roof. 

Cable Testing Department. —Vhe Cable ‘Vesting 
Department includes several laboratories for testing 
various types of insulating materials used for elec- 
trical cables. 

Vhe room conditions of OSF dry bulb and 45% 
relative humidity desired required a lower chilled 
Water temperature than was necessary for the re- 
mainder of the building. Rather than design the 
central refrigerating plant on the basis of a low and 
uneconomical chilled water temperature, it was de- 
cided to install a separate water chilling plant for 
this area, operating at a water temperature of 39F. 

A water chilling plant of standard unit type assem- 
bly was selected at maximum capacity, to supply 
13 gpm to an after-cooling coil in the air conditioning 
system. Phe remainder of the cooling load was then 
absorbed in a precooling coil using 22 gpm of chilled 
water from the central refrigerating system. ‘The 
combined cooling load amounts to 25 tons of refrig- 
eration and 7.100 cfm of conditioned air is circulated 
by a central station air conditioning system. 

Condensing water for the separate water chilling 
plant is circulated through the cooling tower and a 
CIty Water by-pass Is provided. 

. The 2.100 SY {t of conditioned space Is divided Into 


thy 


ree areas, which requires separate zoning in the 


Pump room in basement showing instrument 
board and water piping. Building is heated by a 
vacuum system. 


form of heaters and air volume control, because of 
exposure and operations within the areas. 

Flectric strip heaters are installed inside the double 
sash in the same manner as described for those in 
the Instruments and Phenolics Department. 

Rubber Testing Room and Conductimeters.—Two 
special testing rooms occupying 300 sq ft and requir- 
ing the same dewpoint temperature are grouped to- 
gether and supplied from a single central station ai 
conditioning system of 3,200 cfm capacity. 

One room, used for rubber testing at any condition 
between 7OF dry bulb and 64% relative humidity, 
and 82F dry bulb and 45% relative humidity, while 
a condition of 75F dry bulb and 55% relative hu- 
midity is required in the room for Conductimeters. 

All the room conditions are maintained by use of 
supply air at a constant dewpoint temperature, and 
reheated when necessary to obtain the variable room 
conditions on a year-round basis. In summer, 17 gpm 
of chilled water is supplied to obtain a refrigerating 
effect of 7 toms for the rooms. In winter, outside air 
up to full svstem capacity may be used. and relief 
is discharged above the roof level. 

Hot Room—Vhe Hot Room was designed to pro- 
vide any dry bulb temperature between normal room 
temperature and LOOk. with a corresponding relative 
humidity of 50%. 


A view of the roof showing the cooling tower in 
the background and the laboratory’s exhaust fans. 
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The room is constructed with a vapor-proof stain- high temperature compressor, whose condenser is 
less steel lining for walls, ceiling and floor on the water cooled. A recirculating evaporator is mounted 














inside surfaces, to prevent the high humidity from directly “in the room to be cooled and the refrigerat- 
striking through and saturating the) surrounding ing equipment is located just outside this room. i 
building structure. Structural walls are 4 in. salt Construction of the room is similar to that of a 
glazed ule and 2 in. of impregnated insulation; the standard ice box. Walls, ceiling and floor are 12 in. 
ceiling of cement plaster and insulation: and for the cork with 3 16 in. asphalt plaster over the exterior 
Hoor, the stainless steel lining is laid on the concrete surfaces. “Phe room is isolated from the building t 
slab with 4 in. of additional concrete over the lining structure except for the floor, For a vapor barrier a 
for a wearing surface. ‘yin. steel plate lining 1s used with all joints welded, 
\ recirculating umit of 1,000 cfm capacity with and forms the interior surface. The floor has a 4 in. 
filters, heating coils, spray chamber and water heate: concrete wearing surface placed over the steel lining. 
located adjacent to the room for maintaining the Double doors and a vestibule are used and these are 


desired CC mnidit 1¢ Ms. 


—40F Room—TVhe Cold Room required a vari- 


constructed of 6 in. cork covered with 7s In. wood 
and the doors then completely covered with 26 gauge 


able room temperature down to —40F. ‘This system valvanized steel, and triple gasketed cracks and 
was designed with a separate refrigerating plant en- openings. A single large door is provided to permit 
urely apart from the central system except that con- entrance of large equipments that are to undergo 
densing water is circulated through the cooling tower tests. .\ removable vision panel is located in one 
insummer. The refrigerating plant consists of Freon wall constructed of 5 panes of '4 in. thick glass which 
compressors arranged for two stage operation, or a form tour dead air spaces equipped with defrosting 
Cascade system, with a 30 hp low temperature com- units in the air spaces. sommes controls for the | 


pressor and condenser cooled by Freon from a 15 hp equipment under test are located on the wall directly 





Schematic diagram of the chilled water and condensing water piping. 
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under the vision panel, so that it is not necessary to 
enter the room. 

Partial Cooling. — Many small interior rooms 
throughout the building have high internal sensible 
and Jatent heat gains due to equipment and processes 
located therein, but have a comparatively small 
people load. Outdoor air supply and exhaust ven- 
tilation for these rooms was designed on the basis of 
a OF rise in the rooms above the outdoor condition 
and the cost estimated. It was then found that if air 
were recirculated with a minimum quantity of out- 
door air, through four small central station systems 
having chilled water coils, and the air quantity de- 
termined on the basis of a 25F differential, a saving 
in first cost could be realized. “This was true since 
chilled water piping risers would already be in place 
and for a comparison, chilled water runouts and the 
increase in central plant capacity need only be con- 
sidered for the refrigeration required. Also, the ex- 
haust system required in conjunction with the pro- 
posed outdoor air ventilation could be eliminated and 
a substantial reduction made in the capacity of the 
outdoor air supply system. 

Nothing is claimed for this method of relieving the 
interior rooms, except that it produces a dry bulb 
temperature LOF below that which could be obtained 
by the use of outdoor air ventilation; it saves valu- 
able floor space which was at a premium in the build- 
ing: and it provides a constant outdoor air supply 
sufficient for the number of occupants in the rooms. 
\s provided for the areas which are air conditioned, 
the four systems mentioned may supply up to 100% 
outdoor air in winter. The area thus treated com- 
prises 11,200 sq ft, and is the total for the 3rd, 4th 
and 5th floors. In summer, 40 gpm of chilled water 
is required to produce a total refrigerating effect of 


41.5 tons. 


Ventilation 


Chemical Laboratories —Vhe Chemical Labora- 
tories, which occupy part of two floors, consist of 
Rubber and Asbestos ‘Testing and Research Labora- 
tories, Steel and Alloy Laboratories, and General 
Laboratories for Testing Phenolics, Petroleum, etc. 

General outdoor air supply ventilation was includ- 
ed in connection with local exhaust from chemical 
stoneware hoods located on the laboratory furniture. 
The hoods completely enclose processes where cor- 
rosive, explosive and poisonous fumes are generated. 
and it Was necessary to exhaust certain hoods indi- 
Vidually to eliminate fire and explosion hazards. 

The arrangement of the exhaust system consists 
of thirteen small, individual systems, each serving 
three OF WHOFre single or double hoods, at a single 
Noor. Square chemical stoneware ducts, of the same 
width as the building columns. were located at the 
center line of each of two sides of the interior col- 
mms. Space was provided for pipe shafts between 
the ducts and the columns, and the whole arrange- 
ment enclosed with rectangular panels which are re- 


movable. Vo effect this arrangement, the structural 
steel framing in the floor was offset and designed 
around the ductwork and piping risers. Branch ducts 
leave the risers at right angles to the building axes 
from base elbows or tees, of chemical stoneware 
which are provided with condensation pockets and 
lead drains. 

Laboratory furniture is located flush with the en- 
closed pipe shafts so that it is possible for the numer- 
ous branch mechanical and electrical services to be 
run above the floor, and concealed inside the labora- 
tory furniture. 

Horizontal branch ducts between the risers and 
the exhaust hoods were constructed of steel, protect- 
ed with two coats of asphaltum, to effect a saving in 
first costs. 

On the roof, cast iron centrifugal exhaust fans are 
located at each riser and are electrically controlled 
from remote push button stations with pilot lights, 
mounted adjacent to the hoods which they serve. 
The fans are painted to resist corrosion and the 
housings drained of condensation, while all ductwork 
at the roof is constructed of chemical stoneware. 
Flexible connections between fans and ductwork are 
woven glass fabric, fused to their points of connec- 
tion. 

The Chemical Laboratories occupy 10,400 sq ft of 
floor area and 32,650 cfm may be exhausted under 
full operating conditions. 

Electrical Sub-Station—Vhe total heat gains from 
equipment in the electrical sub-station for the build- 
ing were substantial, and outside air ventilation was 
installed here for this reason. ‘The station occupies 
5,000 sq ft of floor area and a system capacity of 
20,000 cfm is required. 

Supply air ducts were designed in conjunction with 
the electrical equipment layout so that air supply 
outlets occur over equipment having high heat losses 
and in the working spaces. 

In summer the air supplied is exhausted by means 
of propeller fans. In winter, no heat is provided and 
the system proportions outdoor and recirculating air 
to maintain 70F in the sub-station, by utilizing the 
heat gains from equipment. 

Main Power Szvitchboard.—The room used for arc 
intensity analysis in the Optical and Sound Depart- 
ment at the 5th floor required special supply and ex- 
haust ventilation. Here high air velocities or drafts 
were highly objectionable, the heat losses from equip- 
ment were quite high, and fumes of nitrous oxide and 
cyanogen were generated by the arc. 

Outdoor air (4000 cfm) was introduced behind the 
electrical switchboard in the room through 12 stand- 
ard filter cells mounted at the bottom of the supply 
duct. formed into a plenum and extending the length 
of the room. ‘This permitted introduction of the sup- 
ply air with a minimum of air motion in the space. 
An insulated conical hood was located above the arc 
lights. which picks up 4.500 cfm of exhaust air at 
the periphery of an adjustable conical baffle, located 
inside the hood. 
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Qutdoor air was used here for ventilating rather required, and to improve the room conditions. “Vh« 
than air cooling with chilled water or evaporative boards were grouped together into two units, close 3 
ooling, for two reasons. Nlost of the heat generated to an exterior wall and arranged back to back. wit] La 
was in the form of radiant heat. which will keep the an access space between. VPhev were then enclosed 
perators In a perspired state, regardless of the room with sheet metal panels from the ceiling to the toy E 
remperature, and the introduction of air well below of the board. and all around one end. At this end. 
room temperature could have a deleterious effect: on unit ii centrifugal fans were installed. exterior t 
the operators. Also, the air quantity determined on the enclosure. and discharging outdoors. Tt is thus 
the basis of any type of cooling was too low. for possible to operate the boards from the room side 1 
proper dilution of the fumes generated. an atmosphere that would otherwise become unbeat ; 

Battery Department.—Vests tor dry and wet bat- able, because of the very high heat losses from the 
eries are conducted in the Battery Section which resistors. By exhausting the heat from the resistors 
occupies part of two floors, and extends over 10,000 in this manner, a considerable saving in ventilation 
sq ft of ventilated floor area. capacity was realized. together with the added cost 

\n outside air supply ventilation system is) pro involved, and room conditions were improved. be 
vided, of 11,000 cfm capacity. together with exhaust vond those that could be obtained by the use of a 
ventilation in an equal quantity, veneral ventilation svstem for the space 

Phe supply ducts and outlets are arranged for gen Totlet Exhaust. All toilets. locker and wash 
eral distribution in the working areas of the room. rooms threughout the building are located in the in 
\ series of motor generator sets totalling SOO hp are terior bays and occupy a total of 10,000 sq tt of floor 
hooded by means of drop panels from the ceiling. space. General exhaust ventiiation was provided here 
ind exhaust inlets are located over the sets inside and a single exhaust fan, of 25,000 cfm capacity, was 
the hood. ‘The wet cells being subjected LO ReSts fe located ina penthouse on the roof. 
quire special exhaust ventilation. Acidproof ducts Poser Section—Resistors.—In the Power Section 
ire connected to each cell and the quantity of an a special hood, 60 ft in length, was installed over a 
exhausted may be varied by a room by-pass connec- bank of electrical switchboards and resistors. ‘The 
tion at each cell. The purpose of the by-pass is to hood is constructed with 6 in. x 4s in. dampered ex- 
control the temperature and the rate of evaporation haust inlets spaced approximately 6 ft on centers, 
of the acid in the cells. and with 12 in. x TS in. dampered outlets on the 

The control switchboards. together with resistors same spacing. In summer, 7.500 cfm is exhausted 
which are mounted above the boards, were relocated through the 6 in. x 48 in. inlets in the hood, re- 
in order to simplify the exhaust ventilation: system move the heat generated in the resistors. “Pwo out- 


Section through refrigerating machine room. This plant has a capacity of 3000 tons and supplies 550 gpm of chilled 
water at 45F for the air conditioned systems throughout the building. 
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door air supply ventilating units are located at the 
exterior Walls of the space, which occupies 5,200 
sy {tof floor area. ‘The outdoor air units supply the 
only steam heating installed here and this was de- 
siened for below the winter heating demand for the 
space. In winter, the exhaust inlets for the hoods 
mav be adjusted to a full closed position and the 
12 in. x IS in. outlets in the side of the hood, near 
the apex, adjusted to full open by means of standard 
window sash operators. In this way the hood 1s used 
as a vlant CONVeECLOr, and the losses of the resistors 
are utilized in heating the space. ‘Vhe exhaust fan 
is provided with automatic volume control, and the 
guantity of outdoor air supplied by the two units ts 
controlled from the) position of the exhaust) fan 
damper. 

Welding Booths. — Booths for gas and electrical 
welding and for welding generators in the Metal- 
lurgical and Welding Department are ventilated by 
an exhaust system of 4400 cfm capacity. Secondary 
air supply is drawn into the booths from surround- 
ing rooms, so that the booths are held at a slightly 
negative air pressure. “Vhe exhaust fan is located 
close to the booths and the discharge is carried in a 
welded duct and exhausted above the roof. Exhaust 
inlets of flexible metal hose are located on each bench 
for directly removing the fumes generated inthe 
welding process. \ by-pass connection is provided so 
that air may be exhausted through a room inlet or 
through the flexible hose connection, as desired. 

Mercury. — exhaust ventilation for the mercury 
still consists of a double hood enclosing the still on 
three sides and the top, and extending down to the 
floor. Adjustable inlet slots were provided the full 
width of the sides and back at the floor line. Slots 
were also provided around the opening in the hood 
into which the still sets. for exhausting a total of 
1700 cfm. ‘Phe top of the hood is formed into an 
enclosed double inlet fan having two rotors. Damp- 
ers are provided for automatically varying the vol- 
ume of air exhausted, depending on operation of the 
sul, 

Salt Spray Cabinets —For hot and cold salt spray 
and immersion testing of materials, the tests are con- 
ducted inside of cabinets which must be purged of 
the salt vapors at the conclusion of the run. Exhaust 
inlets on each cabinet are connected to duct work 
constructed entirely of ‘Transite. Glass fabric collars 
are used to connect the duct work to a centrifugal 
lan constructed of cast iron and protected with as- 
phaltum for resistance to corrosion. ‘The air exhaust- 
ed from the cabinets is discharged above the roof, 
and away from other equipment located there. 

Dust Collecting System—TVhe carpenter shop and 
the Sample Preparation room in the Instrument and 
Phenolics Department are equipped with a recircu- 
lating dust collecting system with hoods over wood 
Working machinery, duct) work. pre-cleaner, dust 
precipitator, hopper and filters for removing shay 
Mes and sawdust from the air. 


For rough grinding and polishing of metals in the 


° 


Photo of typical laboratory tables as installed on 
the second and third floors. A supply duct is 
shown at the upper right and exhaust at the 
upper left. 


Metallurgical and Welding Department, a metal dust 
collecting system ts installed, similar to that described 
above. 

Propeller Fans.—A total of 24 propeller exhaust 
fans are installed in the sash throughout the build- 
ing. These provide local exhaust from exterior rooms 
having high heat losses from equipment. 

An exhaust capacity of 81.000 cfm may be secured 
from the fans when they are operated at high speed. 
In some cases, equipment was relocated from interior 
partitions to benches along the exterior walls and 
propeller fans were installed above in the sash, so 
that air is exhausted directly outdoors. In this way, 
duct work and fan systems involving considerable 
expense were avoided. In general, where the ex- 
haust air contained smoke or corrosive fumes, it was 
carried up to the roof through exhaust ducts and 
discharged a sufficient distance from equipment lo- 
cated there, to prevent injury to the building struc- 
ture or to equipment. 

Wherever propeller fans were installed, outdoor 
air louvers were provided in the sash. of uniform size 
and spaced uniformly, so that interruptions occur- 
ring in the lines of continuous sash assume a definite 
design, and harmonize with the exterior elevation of 
the building. 


Fan room on the second floor at the south end 
of the building showing blowers, conditioner 
and piping. 
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Schematic diagram of dehydrating equipment as used at Romanoff Caviar Co. plant. 


Romanoff Caviar Company 


finds packaging of bouillon cubes easy in air con- 


ditioned room; dehumidified air solves problem of 


hygroscopic powder sticking to machines; eliminates 


shut-downs. 


| lis immediate big war time need for dehydrated 
or concentrated foodstuffs is built around the 
great savings in weight and shipping space. Thus, 
for example, bouillon cubes (beef, chicken and vege- 
table) are in great demand by the Army, Navy and 
Lend Lease. 

The Romanoff Caviar Company, well known man- 
utacturer of high grade bouillon cubes, have adopted 
air conditioning as a vital production tool—enabling 
uniform, uninterrupted production during all seasons 
of the year. The ingredients from which the cubes 
are made are first carefully blended and then the 
mixture is dehydrated under controlled temperature 
and humidity conditions of air in specially designed 
gas-fired compartment dryers. The dehydrated mix- 
ture is then transferred to machines which form the 


7 Dehydration Engineer, Carrier Corporation. 


By A. A. GIANNINI 


cubes and wrap each cube individually in cellophane. 
Because of the presence of salt and other ingredients 
bouillon cubes are highly hygroscopic and, therefore, 
packing operations must take place in a dry atmos- 
phere. For sanitary reasons the air must be clean as 
well as dry. Without air conditioning in humid 
weather the bouillon powder will stick to the ma- 
chines causing frequent delays for cleaning and often 
forcing complete stoppage of production. This ts a 
problem common in the packaging of many dehy- 
drated products such as coffee powder and Jemon 
juice. ¥ Obviously, with an unlimited war time de- 
mand for dehydrated foods, such stoppages cannot 
be tolerated. 

In order to properly design an air conditioning 


¥See “What the Air Conditioning Engineer Should Know About 
Dehydrated Foods”, HEATING AND VENTILATING, Dec., 1942. 
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Gas-fired silica gel equipment for maintaining low hu- 
midity for the automatic packaging of dehydrated food. 


system where such a hygroscopic material is handled, 
it is usually necessary to know something of the 
moisture regain characteristics of the material and, 
since these vary widely for different products, they 
must usually be determined experimentally in each 
case. However, the primary object of the air con- 
ditioning system at the Romanoff Caviar Co. is the 
elimination of trouble in the packaging operation. 
The only item of information required here is the 
relative humdity (at normal temperature) below 
which the powdered dehydrated product will not be- 
come sticky. To determine this a series of tests was 
conducted by the Romanoff Company and the air 
conditioning contractor with the cooperation of the 
Consolidated Edison Company of New York, utiliz- 
ing the laboratory facilities of this prominent utility. 
Samples of dehydrated bouillon powder were observed 
under different combinations of temperature and 
humidity. It was found that a satisfactory condition 
for handling and compressing this material was 80F 
dry bulb and 30% relative humidity. Of course, 
an even lower humidity would be better, but 30% 
was found to be the highest humidity to which the 
powder could be exposed without becoming sticky. 
SOF, 30% R.H., therefore, became the design con- 
ditions for the air conditioning system serving the 
room. 

Because of the comparatively low dewpoint to be 
maintained, consideration was given to the increased 
latent load caused by moisture migration t! rough 
walls.£ Careful consideration also was given to 
infiltration of moisture through cracks and to mois- 
ture load caused by opening of doors, since experi- 
ence indicated that when there is a great difference 
between inside and outside moisture vapor pressure, 
there can be an infiltration of moisture despite an 
outward flow of air. As a result the load calcula- 


tSee HEATING AND VENTILATING, Sept. 1942. 


tions indicated a comparatively large latent load, 
particularly at partial loads such as would exist on 
a sunless humid day. 

To handle this job a so-called “split system” was 
selected wherein a silica gel dehydrator is used in 
combination with Freon refrigeration equipment. 
The flow diagram is shown in the drawing. 

As indicated on the drawing, a mixture of recir- 
culated air and outside air is passed through the 
Carrier dehydrator. The dried air leaving this unit 
is then cooled to 76F by the extended surface dry 
air cooler. It should be noted that a silica gel de- 
hydrator dries air adiabatically, the total heat enter- 
ing and leaving the apparatus being approximately 
equal. In effect, the dehydrator converts latent heat 
into sensible heat at an elevated level where it can 
be easily removed by cooling with water at com- 
paratively high temperatures. It is for this reason 
that the dry air cooler is usually considered an in- 
tegral part of the silica gel dehydrator, although 
under present commercial construction they are sepa- 
rate pieces of apparatus. 

The air leaving the dry air cooler is mixed with 
by-passed recirculated air and the mixture 1s cooled 
to the desired dry bulb temperature by a direct ex- 
pansion cooling coil. Under this arrangement the 
entire latent load is handled by the dehydrator, and 
the refrigeration equipment removes the sensible 
heat load. Independent control of temperature and 
humidity is achieved by having a humidistat control 
the operation of the dehydrator and a thermostat 
control the refrigeration cycle. By means of this in- 
dependent control, it is possible to maintain condi- 
tions under any expected combination of latent and 
sensible load. 

It was recognized that the same results could be 
obtained by the use of refrigeration and reheat with 
proper control, but the split system was selected 
because its operating cust was lower, particularly 
under partial loads. Operating costs, of course, are 
dependent on the price of utility services applying 
to the particular installation. In this case it was 
practical to take advantage of the availability of 
gas at low cost to provide the heat for regeneration 
of the silica gel since the Romanoff Caviar Co. is a 
large user of gas for other heating applications such 
as drying and sterilizing. 

The success of the system is indicated by Rudolf 
Ricklefs, in charge of production at the plant, who 
said that prior to installation of air conditioning shut- 
downs frequently occurred during the summer 
months and sometimes on humid days in winter, 
whereas continuous and full production is now main- 
tained in all weather, enabling the concern to fulfill 
its many government orders on time. Moreover, 
no longer need the leaving of unpacked merchandise 
exposed overnight be feared. 

The installation in the Romanoff Caviar plant ts 
another example of air conditioning’s service to in- 
dustry, and it is particularly significant because of 
the increasing importance of dehydrated foods. 
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Continuous sash encloses the American Propeller Corporation’s new plant. 
right furnishes steam for heating the plant. 


American Propeller Corporation 


builds new plant for mass production of propeller 


* * * 


The modern boiler house shown at the 


blades from tubing; heating by largest steel heating 


boiler ever made by the manufacturer. Air conditioning 
provided for three sections of office portion of plant. 


Hl. first mass production of propeller blades 

made by the unusual method of processing them 
out of a single piece of seamless steel tubing is under 
way for Army bombers at the large new plant of 
American Propeller Corporation “somewhere in the 
Middle West.” ‘The tubing ts transformed into blades 
by a series of hot forging, cold pressing, machining 
and welding operations, 

The plant is a monitor-type structure with shop- 
welded steel framework and has been laid out with 
exceptionally wide, clear areas which are obtained 
by 60-ft column spacing in aisles 80 ft wide. A 35-ft 
clearance has been maintained below trusses in the 
high bays where bridge cranes expedite the handling 
of equipment and mass production of the propeller 
blades. 

The building is characterized by all the service 
facilities essential to efficient production with fluores- 
cent lighting in offices, experimental shops and cafe- 
teria, and a combination of mercury vapor and high- 
intensity mazda lighting in the plant proper. 

Steam for heating is supplied by Spencer Heater 
tvpe-A steel tubular boilers, each with an S.H.B.I. 


net steam rating of 36.950 sq ft. which are in- 


stalled in a separate power house. ‘These boilers 
have a heating surface of 3350 sq ft each and are 
fired with Brownell Company's stokers. are supplied 
with boiler feeders, and operated at 10 tb pressure. 
The coal is handled by a Neff & Fry silo coal han- 
dling system of 500 ton capacity. 

Coal is received and dumped into a track hopper 
and elevated to the top of the concrete silo where 
50 tons is retained in a feeder pocket from which it 
is spouted to the boilers and the balance goes into 
the storage space at the bottom of the silo from 
where it is recovered by the same elevator which 
serves the track hopper and returns to the feeder 
pocket as needed. This silo has been equipped with 
heating coils to prevent freezing, and the section of 
spouts from the silo to the boiler room roof has been 
inclosed in an outer casing so that the warm air from 
the boiler room prevents this from freezing. 

In addition to the heating boilers, which are the 
largest ever produced by Spencer Heater Division 
of Aviation Corporation, there is a separate oil-fired 
boiler and a storage tank for the generation of hot 


This article approved for publication by the War Department 
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THIS PROJECT 
designed and built by 
The Austin Company 


Three of the large Spencer Heater 
steel tubular heating boilers are 
shown here. The boilers have an 
S.H.B.I. net steam rating of 56,950 
sq ft each and a heating surface 
of 3350 sq ft each. They are fed 
by stokers from a concrete coal 
silo. 


Good lighting and effective venti- 
lation prevail in the cafeteria in 
the Administration Building where 
comfortable temperature and hu- 
midity are maintained by two 
12,000 cfm air handling units, op- 
erating in conjunction with an in- 
duced draft 800 gal. capacity cool- 
ing tower located on the roof. 


Special propeller testing chambers 
have been set up inside this lofty 
monitor bay to expedite volume 
Production. A bridge crane oper- 
ating the length of this 80-foot aisle 
transports propellers on a special 
carrying rig. Typical steam supply 
and return piping to the unit heat- 
ers can be seen. 
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A section of the factory area. Projection type 

steam unit heaters, hung above the truss line, 

give a warm floor and well-distributed heat in 
this building. 





The cooling, heating, and ventilating system of 

the Administration building, shown, produces an 

80F dry bulb and 50% relative humidity inside 

when it is 95F dry bulb and 75F wet bulb outside. 

The system is divided into three sections, one for 

each of the two floors of this main portion, and 
one for a connecting wing. 


Typical general office area in the Administration 

Building. All air-conditioning ducts are concealed 

above the ceiling, with Anemostats for admitting 

the air mounted flush, as shown. Wall radiation 

offsetting window heat loss is supplied with steam 
through concealed piping. 
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water. This is circulated through the plant by a cir- 
culating system through all the toilet rooms in the 
factory and the office and cafeteria. 

The general heating system in the factory portion 
consists of vertical discharge unit heaters, although 
there are some portions used for Personnel Offices 
and other functions where cast iron radiation is used. 
The office portion of this plant is completely equipped 
with a cooling, heating and ventilating system which 
is divided into three sections. One section each for 
the first and second floor has a capacity of 10,000 
cfm, and the third section, for the passage connecting 
the factory and which is flanked with offices on both 
sides, furnishes 4,000 cfm. 

Cooling of the factory is provided by a 75 hp 
Westinghouse compressor, provided with unloaders, 
which supplies direct expansion Freon to all three 
air handling units. ‘This system is designed to pro- 
duce 8OF dry bulb and 50% relative humidity when 
the outside temperature is 95F dry bulb and 75F 
wet bulb. 

The distribution from the several conditioning 
units is done by duct work above the ceiling admit- 
ting air into the offices through Anemostats. 

Cast iron radiation is used to offset the heating 
loss from the windows. Steam to the radiators is 
zoned for the east and west half of both the main 
building and the passage. The mains are run in the 
space above the office and fed down through a con- 
tinuous grid to an underground equalizing steam 
main so that all radiators are fed up through the 
floor and exposed piping is kept at the minimum. 

The balance of all heat required is furnished by 
the unitary equipment under return and comfortstat 
control which is designed to use outside air up to 
100% cooling when the outside dry bulb and wet 
bulb will permit. ‘This permits a considerable saving 
of refrigeration in summer and of heat in winter. 

This system in winter, when the building is occu- 
pied, acts on a cooling cycle, since the light and hu- 
man load account for an &8F temperature rise in the 
office area. 

In the cafeteria there is a cooling system which 
consists of two 12,000 cfm air handling units operat- 
ing in parallel to supply all heat and cooling to the 
cafeteria. The contiol for this system is arranged so 
as to permit the automatic introduction of outside 
air up to 100% to maintain conditions when heat- 
ing or cooling are not absolutely required. 

Exhaust fans are provided for the kitchen equip- 
ment and the air exhausted is obtained from outside 
and partially from the ventilating air from the cafe- 
teria. Air from the cafeteria is limited to the make- 
up air necessary to offset the air removed by the 
exhaust propeller fans. Cooling water for the air 
conditioning equipment and some process cooling 
water is obtained from an 800 gallon induced draft 
Binks cooling tower. 

Air conditioning equipment was installed by the 
Mechanical Heat & Cold Company, Detroit. 


—— os 
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Gauge and tool laboratory in the Warner & Swasey Co. plant. 


Save — Simplify — Substitute ! 


Preceding articles show heating and air conditioning in a variety 
of war plants. But what about 1943, with all metals critical, with 
* * eee . 
innumerable restrictions ? The author gives examples in applying 
to air conditioning the above slogan of the refrigeration industry. 


By LESTER T. AVERY 


AVE. SIMPLIFY, SUBSTITUTE! ‘Phis is good sales outlets, and installation contractors have a 
advice for the refrigeration industry, and prob- handhold on some other industry. For example, the 
ably equally applicable to the air conditioning in- refrigeration machine, fan, coils, controls, the hun- 
dustry. Of course, one could raise a question as to dreds of accessories necessary for air conditioning, 
just what the air conditioning industry consists of, are of first importance to some other industry such 
as practically all of its component manufacturers, as the refrigeration, heating, ventilating and insula- 


Fig. 1. Windowless manufacturing plant with two zones of conditioning. Separate reheating coils 
for locker rooms. 


ee ee ee, eee eer at Dee ey pe, et nnn ee 














HEATING AND VENTILATING, JANUARY, 1943 67 











WAR INDUSTRIES NUMBER * * 














Fig. 2. Laboratory with four zones of conditioning required for sun effect. 





tion. Air conditioning may be better considered an window control type which lets in all the street dirt 
umbrella under which are collected certain segments and noise and forms an excellent opening for sabo- 
of these other more basic industries. Consequently, tage. This plant, 150 x 200 ft, took four months to 
it seems logical to appropriate the foregoing slogan build, delays for steel for the roof, trusses and sky- 
of the refrigeration industry and apply it to air con- lights wasting about six weeks. Was that saving? 
ditioning to help zemm the war. At the same time the EM > Company planned a 
In savings, the obvious solution is to eliminate. building, 70 x 450 ft. practically the same floor area 
Vo many war material manufacturers air condition- as the Blank plant. This building was designed with 
ing meant some kind of cooling that was a pure a flat insulated roof, wood trusses, and glass brick 
luxury and could be set aside for the duration. These side-walls. “Phe heating, ventilating and summer 
manufacturers felt they were thus saving a// of the cooling and dehumidifying were combined into one 
strategic materials which are needed for air condi- central system. At the time metal ducts were plenti- 
tioning and in this way they were co-operating in the ful so that no effort was made to substitute except 
conservation program. Let’s raise our sights a little where ducts were to be insulated. A 120-ton refriger- 
and see what has happened in some cases. ating plant with atmospheric condensers, two zones 
arly 1942 saw the planning of many war plants. of heating and cooling control, with a simple duct 
The Blank Company had one on the boards that system (Fig. 1). was installed. The steel used was 
was rush rush rush. ‘Vhere was no ume for any frills far less than in the roof construction alone in the 
such as air conditioning, and no justification in the Blank building. Installation of equipment kept pace 
use of steel for control of temperature and humidity with the building itself. which was in use 70 days 
ina delicate manufacturing process. Ordinary heat- after footings were started. Inside temperature does 
ing and ventilating was good enough before the war not vary more than 3F from one portion of the plant 
and it was good enough now. So what happened: to another. “Vhe only openings into the building are 
So the roof was designed with row on row of skv- the doors which are attended by guards. Filters in 
lights, framed in steel. The side walls were continu- the air conditioning svstem screen out the dirt. Pro- 
ous steel sash. “Vhe shop runs 24 hours a day and duction is the same day or might, and it is likewise 
the lights are never turned off. Ventilation is the open the same on hot, cool, or cold davs. There are no 


Fig. 3. Laboratory in Fig. 2 with one zone using Koolshade in windows. 


ee <a, WP So-lyPe 6 ANEM 


70° Dim NEG > 


t 
a 
i 
H 
3 











——— «A 


68 JANUARY, 1943, HEATING AND VENTILATING 














* 


* WAR INDUSTRIES NUMBER 








ome cy Seon 





rejects due to widely fluctuating temperatures, dirt, 
or hot weather fatigue. EM Company really saved 
by installing temperature and humidity control and 
made up for such control by leaving out the fancy 
skylights, fancy windows, trick window guards and 
closure equipment. 

So much for saving. How about. simplifying: 
Simplify is a good word, but what does it really mean 
to the industrial heating and ventilating problem: 

June saw the completion of a fine new modern fac- 
tory in which the heating was streamlined to the 
simplicity of four gas-fired unit heaters. Nothing 
could be simpler nor more economical in the use 
of strategic metals. Window ventilation was good 
enough during the summer although green paint was 
used liberally to reduce window glare, and the lights 
burn 24 hours a day, as do the occupants. The oil 
fumes rising from the machine tools and the odor 
from 250 people indicate the need for ventilation, but 
none was provided. The unit heaters were not sized 
to permit outside air for ventilation above the mini- 
mum of one change per hour. That’s not enough to 
get rid of the smoke haze. No more gas unit heaters 
can be connected. There is no floor space in which 
to install a coal-fired unit heater. ‘Therefore, since 
providing some ventilation meant additional heating, 
it was necessary to build a lean-to building to house 
the coal-fired heater, stoker, and coal bin. ‘The ques- 
tion is raised whether the original planning was not 
too simple. 

The Dash Company had plans prepared for a new 
office building. An important principle in heating ts 
to be sure there is too much. Similarly, an important 
point in ventilating is to keep the ducts small but 
zone liberally, particularly for sun and wind effect. 
The Dash plans provided for a complete radiator 
system of heating and a supplemental 4-zone ven- 
ulating system with cooling and dehumidifying for 
the entire building. This plan could be simplified. 

Recommendation was made, the building was re- 
engineered, and the job Was installed to use one zone 
only and do the heating with the same system that 
did the cooling. All of the steam piping was elimin- 
ated along with the radiators. Forty percent of the 
sheet metal was saved in the duct system. Here 
simplifying meant saving, not only apparent but real, 
both in first cost and operating cost. 

It’s hard to go wrong on substitution. That means 
the use of substitute materials for war materials. 
chiefly metals. For example. ducts can be made of 
wood, asbestos, or any one of a number of materials. 
Use of steel instead of copper is another common 
substitution. But there are other substitutions not 
so obvious and equally important. 

When the plans came out for the Dash Dash lab- 
Oratory, 54 tons of cooling effect were needed with 
four zones of cooling control, on account of the sun 
load. (Fig. 2) Koolshade sun. screens, although 
frozen under the copper M-9-c and other orders, are 
sull available to war plants. Permission was secured 


from WPB to use these screens on the east, south 
and west windows. This saved 12 tons of cooling 
load and permitted the installation of a single zone. 
(Fig. 3) Thus a small weight of frozen stock (all 
completely fabricated and standing idle in storage) 
permitted the saving in the difference in weights of 
steel, copper, and other metals in the 42-ton (40 hp) 
refrigerating plant as against the original 54-ton 
(50 hp) plant. The saving in air-handling equip- 
ment was probably more significant; the total air 
handling was reduced from 22,000 cfm to 15,000 cfm. 
The single zone saved many pounds of metal ducts. 

The Dot Company had to have more office space. 
The gas-fired boiler had all it could do to handle the 
existing office and simply couldn't be depended on 
to take care of the addition. A new warm-air furnace 
or a new boiler with a stoker would be the obvious 
solution, and WPB would quickly grant priority. 
There was a substitution possible, however, which 
worked quite satisfactorily: storm windows, plain 
wood-sash double-windows, were provided in old and 
new offices, an insulation was built into the new roof 
and added to the old ceiling. The result was that the 
existing boiler was ample in capacity so that substi- 
tution not only eliminated the need for new metal 
but reduced operating costs. 

There is one other word which the air conditioning 
industry could well add to the slogan Save, Sim- 
pLhiry, Susstirutre. That word is SensiBLy. Save 
sensibly, simplify sensibly, substitute sensibly. One 
may say that this is implied and that the authors of 
the slogan imply that all efforts in these directions 
would be done sensibly. However, it is possible that 
straight refrigeration delivering a definite result does 
not involve so much personal opinion as does air 
conditioning. There is, therefore, less opportunity 
in refrigeration work to commit these sins of omis- 
sion and commission that are so common in heating, 
ventilating and air conditioning. 

One important chance to be sensible comes in plan- 
ning for a few years instead of one season. These 
fine new factories and offices are not going to be 
junked after the war. If there is any junking done 
it will be the old plants and buildings that should 
have been torn down years ago but survived through 
and because of the great depression, and have only a 
book value. If bombing is necessary to rid our cities 
of these old blighted areas, including factories, let’s 
do it ourselves instead of depending on the bombar- 
dier. A little controlled voluntary ‘sabotage directly 
after the armistice would do no end of good. 

Furthermore, we haven't won the war yet, nor can 
we be sure itis a short one, so that in the true spirit 
of conservation let us join together to be sure that 
the metal, dollars—public and private—are expended 
realistically as did the FX Company. This firm had 
a factory to build, with offices on the top floor. Air 
conditioning was denied by WPB, which felt that 
metals could be better used elsewhere. Since the 
building is practically square, inside offices won't 
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Fig. 4. Office addition showing the need for ventilation in the inner offices, old and new. 


even get “window ventilation’, while dirt: fumes and 
noise will be the lot of those occupants fortunate 
enough to be near the outside walls. The heating 
and ventilating were so designed as to provide a 
sensible solution. The ventilating system is laid out 
so that cooling can be added without any changes 
other than adding cooling coils and_ refrigeration 
when such equipment is again available. During a 
large part of the year outside air can be effectively 
used for cooling as the system is planned to permit 
up to 100% outside air. No materials, metal or other- 
wise, was wasted; no money misspent. ‘That system 
is ready for cooling which may be available any 
time. .If it is necessary to work 70 hours a week in 
the office so that the soldier can be supported in the 
field there may be a ruling early next summer per- 
mitting, in fact requiring, cooling and dehumiJifying 
in drafting rooms and engineering offices—perhaps 
even In committee rooms where management and 
labor unite to work out common problems. The EX 
Company substituted, simplified, and saved sensibly. 

The YY Company built an office addition in a 
corner between the original office building and shop. 
The new building cut off all light and air from one 
side of the old office and 125 feet of shop office. (Note 





Fig. +) Ventilation of these cut-off inside rooms was 
necessary, heating was required for the new office, 
and ventilation was also needed for the inside room 
in the new office. The problem was approached with 
the idea of killing two birds with one stone—or was 
it three or four’ A central system of heating and 
ventilating was installed to serve new and old offices, 
using non-metallic ducts. Equipment was planned to 
permit cooling to be added when, as, and if it is avail- 
able. Double windows will be used to conserve heat, 
sun screens to reduce the sun load. A sensible solu- 
tion was here found for the primary requirement. 

When the industrial history of this war is being 
studied it will be found that the refrigeration and 
air conditioning industries made their contribution, 
not only in food preservation, product control, and 
elementary heating and ventilating, but by establish- 
ing a new high 1n the sensible use of the materials 
allowed. Who said the engineer could not work out 
a rational solution to this problem: Hundreds of new 
and old plants are wonderful examples of intelligent 
conservation insofar as the heating and ventilating 
systems are concerned. The foregoing examples are 
cited to ald in thinking through to a logical answer 
when we are forced still further to SavE—SIMPLIFY 
—SUBSTITUTE. 
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What has Washington in store, in 
1943. for the heating, ventilating and 
air conditioning industries? 

A general answer to this question 
will be found by following the annual 
January tradition, “Look Backward; 
Look Forward.” 

A backward look reveals that the 
United States has passed through 
two phases of its war production pro- 
gram—the tooling-up and the expan 
sion stages. A forward look brings 
into view the adjustment stage. de- 
scribed by WPB Chairman Donald 
Nelson as involving “all-out mobiliza- 
tion and centralized direction.” 


First Phase 


The first phase began in mid-1940, 
when a total of $12 billion dollars was 
made available in appropriations, 
contract and tonnage authorization. 
for all defense purposes. The period 
ended with Pearl Harbor, when the 
total program had reached $64 bil- 
lions, expended largely to get ready 
to produce. 

Early stages of the war program 
found heating. ventilating and air 
conditioning industries — as well as 
the rest of the country — carrying 
water on both shoulders. It was the 
“guns and butter” period. 

In 1941 the United States boosted 
tank production from virtually zero 
to many hundreds a month, and at 
the same time produced 3,700,000 
electric refrigerators. Some 50,000 
machine guns were produced, as 
were more than 1,500,000 typewriters. 
Plane production of about 2,000 a 
month was achieved in the same 
year that saw production of an all- 
time high of 5.000.000 motor vehicles, 
decorated with chrome and stainless 
Steel bright work. Millions of tons 
of steel went into bedsprings, farm 
machinery, eggbeaters, washing ma- 
chines, school buildings, railroad 
locomotives and hundreds of other 
civilian products. and there was 
enough steel besides to achieve pro- 
duction of 125,000 deadweight tons of 
Maritime shipping in a single month. 
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Second Phase 


Although Pearl Harbor ushered in 
the second phase in December of 
1941, it wasn’t until a month later— 
January 6, 1942—when the President 
set production goals startling the 
world, that industry fully realized 
war is a full-time job. 

As total appropriations for war 
purposes bounded from $60 billion to 
$100 billion, $200 billion and $238 
billion, the primary task of convert- 
ing industry to war production was 
rushed. There was not time to plan 
a nicely balanced program. There 
was only time to start producing as 
fast as possible. 

In early February the WPB issued 
an order which loosed the might of 
America’s greatest industry against 
Hitler: production of automobiles 
was stopped. 

In quick succession came limita- 
tion orders to insure that steel, cop- 
per, aluminum and a score of other 
materials went into war goods, and 
that industry went to work produc- 
ing them. Within a few months the 
great consumers’ durable goods in- 
dustries were virtually shut down, as 
such, for the duration. 

Construction, however, was boom- 
ing. Airfields. cantonments, barracks, 
ammunition plants, synthetic rubber 
plants, housing for war workers— 
contracts were let and work was 
rushed throughout the land. The 1942 
construction program’ within the 
United States totaled some $13. bil- 
lion—the greatest in history. 

The production curve’ climbed 
steadily. In March the rate of muni- 
tions production was twice what it 
had been in November, 1941. By June 
it was three times greater. The Pres- 
ident announced that nearly 4,000 
planes were produced in May. 

Then production began to falter, 
and the answer was. in part, ma- 
terials shortages and the problems 
of scheduling that 
increased. More steel, copper and 
aluminum were being produced than 
ever before, but not enough. 


these shortages 
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In the meantime, in spite of some 
clogged channels and_ bottlenecks, 
the rate of production continued to 
climb until it was more than four 
times greater than it had been a year 
before. 

By the end of the year the monthly 
rate of U. S. military plane produc- 
tion was twice that of Germany’s. 
The U. S. and the United Kingdom 
together were producing two and 
one-half times as many planes as all 
of Axis Europe combined. United 
States war production at the end of 
1942 was equal to that of all the 
Axis nations, and the United Nations 
were out-producing the Axis almost 
2 to 1. 


Third Phase 


“As 1942 ended, the United States 
entered its second year of war and 
the third phase of its war production 
program”, WPB reports. “In 1943, the 
overall war program will have to be 
intensified to do a better than 90- 
billion-dollar war job. Production for 
war alone will have to equal the 
value of all the goods and services 
produced by the nation in its years 
of greatest prosperity. It will have 
to produce two thirds again as much 
as in 1942. Attainment of these goals 
would mean that by the end of 1943, 
the United States alone would be out- 
producing the Axis two to one, and 
with its allies will be out-producing 
the Axis three to one. 

“In the third stage every man and 
every pound of critical materials 
must count. The war production labor 
force grew from 6,900,000 in 1941 to 
17,500,000 in 1942. At least 5,000,000 
more workers will be needed in 1943; 
no man or woman can be wasted. 
Faced with filling staggering de- 
mands for munitions, food, clothing, 
transportation and communications 
and all the other things needed on 
the home fronts of the United Na- 
tions and the military fronts of the 
world, the United States can waste 
nothing that could be used to make 
the enemy weaker and the United 
Nations stronger.” 


Pattern Set 


It is impossible to forecast the ex- 
act pattern of WPB-OPA-ODT-WMC, 
etc.. impacts upon the heating, ven- 
tilating and air conditioning indus- 
try. but it is known it is planning a 
1943 in accordance with “Phase 
Three” of the war program. Thus it 
should not be too difficult for the in- 
dividual within each industry to esti- 
mate what his position is to be. 
Roughly the rule should be, “if it 
isn’t essential to winning the war, 
it’s out.” 

With the exception of emergency 
orders issued to alleviate suffering 
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during recent cold weather, all ord- 
ers issued by OPA and both the Air 
Conditioning section and Plumbing 
and Heating Division of WPB have 
followed the general pattern of tight- 
ening up more and more on civilian 
economy. 
One such 
cember 21 


exception was the De- 
announcement by WPB 
Plumbing and Heating Division that 
applications for Class A stokers in 
capacities under 1,200 pounds of coal 
per hour will be processed in the dis- 
trict Offices of WPB in Regions One, 
Two and Three. These Regions com- 
prise the major part of the eastern 
seaboard, where the fuel oil situation 
is most critical. 

“The effect of this action.” Joseph 
F. Wilber, Director of the Plumbing 
and Heating Division, explained, “is 
that any institutions, business estab- 
lishments, or individuals who feel 
that they must have a= stoker in 
order to convert their plants can go 
to the nearest local War Production 
Board Office and receive an answer 
as to whether or not the machine can 
be supplied at this time.” 

“So far as Class A stokers are 
available or can be manufactured, it 
will be necessary that the equipment 
be put to the best possible use.” Mr. 
Wilber declared. 

A check-up of more than 1,500 ap- 
plications - for showed. that 
the smaller size Class A units should 
replace at least 100 gallons of oil per 
season for every pound of coal-feed 
capacity per hour. and that the larger 
sizes should replace 100 gallons of 
oil per season for each pound of coal- 
feed capacity per hour up to 500 
pounds per hour. Over that capacity 
the saving of oil should be approxi- 
mately 50 gallons for every pound of 
feed-capacity. This would mean, for 
instance, that a 400-pound-per-hour 
stoker should replace at least 40,000 
gallons of oil. while a 600- pound 
stoker should replace 55.000 gallons, 
and a 1.000-pound stoker should re- 


place 75.000 gallons. 


Oil Situation Grave 


The oil situation continues to be 
grave, with planners plagued on one 
hand by a shortage-inspired need to 
conserve; on the other by the threat 
of uncomfortable homes and 
tailed production by oil - fired 
industries. 


stokers 


cur- 
war 


Late December developments. in- 
cluded a rise in weekly coal ship- 
ments to New England, letting of 
contracts for the last S57-mile east- 
ward left of the 24-inch War Emer- 
gency Pipeline. pleas for early settle- 
ment of differences between mine 
operators and labor unions, increases 
in ceiling price of fuel oil delivered 
to ration coupon holders, advanc- 
ing of the date when third period 
coupons are valid in 30 states. These 
were followed by an 


order issued 
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Jan. 2 reducing the 
coupons 10°. 
rations in the 
all but 


value of oil 
On January 6, fuel oil 
bast were cut 25°, to 
residential consumers. 


Stoves Encouraged 


A rationing 
to encourage 


program which aims 
rather than restrict 
buying. has been planned by the Fuel 
Rationing Division of OPA to facili- 
tate the selective distribution of a 
large number of coal heating stoves. 
Fuel oil will thus” be 
through substitution of these coal 
heating stoves for oil-fired heaters. 

WPB has taken following steps: 
(1) The weight and quantity restric- 
tions on coal heaters under Order L- 
23-¢ have been completely lifted until 
January 31. 1943. and the manufac- 
turers’ iron and steel quotas have 
been increased 50°, for the months 
ot February and March, 1943; (2) 
Several thousand of the magazine 
type Army No. 1 heater have been 
released for civilian use; (3) Re- 
leased additional stock piles of ma- 
terials for the Army No. 1. heater, 
as Well as several months productive 
capacity in the plants working under 
Army heater contracts. 

The Emergency Heating Stove Ra- 
tioning Program was formalized in 
Ration Order No. 9 and became et- 
fective December 18. Under its pro- 
Visions, the retail sale of both new 
coal-fired heating stoves and new oil- 
fired heating except to the 
Army, Navy. Marine Corps. and Mar- 
itime Commission, will be restricted 
to those consumers 


conserved 


stoves, 


who have been 
granted a certificate of purchase by 
their local Boards. 


Furnace Production Halted 


Limitation Order L-22a. issued De- 
cember 15 to become effective De- 
cember 351, halts all 
steel furnaces” for 
heating 
military needs. 


production of 
direct-fired air 


systems except for urgent 


Water Heaters Limited 


Limitation Order L-185. issued De- 
cember 19, adds gas fired and _ oil 
burning water heaters to the list of 
products which will be manufactured 
next year only for use in war hous- 
ing or other war projects. Among the 
principal provisions of L-185 are the 
following: 

1. Prohibits the manufacture of gas 
fired and oil fired water heaters ex- 
cept for war housing. 

2. Prohibits the manufacture of so- 
lar water heaters. 

5. Restricts the amount of metal 
used in the production of coal fired 
water heaters to the amount of metal 
used in the corresponding calendar 
quarter of 1941. 


Instruments Controlled 


Industrial thermometers, pressure 
gauges, control valves and other in- 
dustrial type instruments were placed 
under control of the War Production 
Board December 24 by the Director 
General of Operations. 


A-C Maintenance Studied 


Maintenance problems of commer- 
cial refrigeration and air condition- 
ing machinery will be studied by a 
special sub-committee of the Refrig- 
eration and Air Conditioning Indus- 
try Advisory Committee, appointed 
at the December meeting of the Ad- 
visory group in Washington. Sterling 
Smith, General Industrial Equipment 
Division, was presiding officer. 

The sub-committee will study three 
major problems of maintenance— 
manufacture of parts. distribution of 
parts. and manpower problems. in 
installation of parts and repair of 
operating equipment. Members of 
the sub-committee are Marshall G. 
Munce. York Ice Machinery Com- 
pany: A. B. Schellenberg. Alco Valve 
Co., and Frank S. McNeal, Universal 
Cooler Co. The sub-committee will 
report to the Industry Advisory com- 
mittee at the next meeting, Jan. 13. 

At the December meeting the com- 
mittee recommended to WPB a revi- 
sion of PD forms used to apply to 
WPB for permission to purchase new 
machinery. The single new form dis- 
cussed is designed to replace this in- 
dustry’s use of six forms: PD-l1La, 
PD-420, PD-616A, PD-615, one Treas- 
ury Procurement form and one Lend- 
form. The information fur- 
nished on the new form would con- 
tain basic data required if appeal 
under orders M-9-c, M-126,  L-100, 
L-163, L-172. and L-123 is necessary. 
The committee 


Lease 


also discussed pro- 
posed changes in Limitation Order 
L-38. which restricts manufacture 
and sale of refrigerating and air con- 
ditioning equipment, and made rec- 
ommendations to WPB_ for 
amendment. 


M-126 Amended 


Further revision of the military ex- 
emption list of the Iron and Steel 
Conservation Order, M-126, was an- 
nounced December 26 by the Direc- 
Among 
products appearing on the military 
exemption list for the first time are 
certain conditioning 


such 


tor General for Operations. 


types of air 
equipment. 
Amendment 1. lifting the ban on 
the use of steel for specified items, 
includes wheelbarrows for handling 
hot ashes, in order to encourage fur- 
ther 
burners to the use of coal. 


industrial oil 
Wire for 
rat-proofing refrigerator boxes is also 
permitted under the amendment. 


conversion of 
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DECEMBER WASHINGTON NEWS HIGHLIGHTS 


Editor's Note: Supplementing its 
regular summary of Washington 
News. HEATING AND VENTILATING Will 
publish a inonthly index to press re- 
leases and other government - issued 
material of particular interest to 
those affiliated with heating, ventilat- 
ing and air conditioning industries. 
Copies of releases or publications 
listed may be secured by writing 
U. S. Information Center, 1400 Penn- 
sylvania Avenue, Washington, D. C. 
December releases follow, with the 
date of release preceding each. The 
number following each item is the 
release number. 

soth Om Covreon RepemMptTion DATES 
Apyancep. Office of Price Administration. 
Abnormally cold) weather in) most of 17 
Eastern states necessitates advancing date 
on which third period oil coupons become 
valid, OPA-1365. 

roth TRON AND STEEL CONSERVATION 
Orper AueENDED. War Production Board. 
Certain types of air conditioning equipment, 
which may now be manufactured of steel 
and stainless steel for military use, appear 
on the military exemption list) accompany- 
ing a December 17 revision of Tron and 
Steel Conservation Order M-126. WPB-2274. 

ogth) oINpusrrivak INSTRUMENTS UNDER 
WPB  Conrrot, War Production Board. 
Thermometers, pressure gages, control valves 
and other industrial type instruments are 
placed under WPB control by Limitation 
Order L-234.) Issued December 24th. T-1463. 

23rd) Copper CLAD STEEL SCRAP ALLO- 
catep. War Production Board, Brought 
under full allocation control by Copper Or- 
der M-o-b. amended. T-1450. 

22nd) Fuet Om Ration Uprpep ror 13 
Srares. Office of Price Administration, 
Rations in 13 middle western) states in- 
creased from to to re gallons by adjusting 
coupon values to allow for abnormal tem- 
peratures, OPA-1352. 

22nd) REFRIGERATION MacHInery Up- 
KEEP Stupy. War Production Board. Main- 
tenance problems of commercial refrigera- 
tion and air conditioning will be studied by 
a special sub-committee of the Refrigeration 
and Air Conditioning Industry Advisory 
Committee. T-1450. 

22nd) Gray TRoN Casting REGULATION 
AMENDED. Office of Price Administration. 
Sellers of gray iron castings whose net. sales 
during 1942 totalled Sqgo.oco or less are 
excluded from price control in Amendment 
to Regulation 244, effective December 206. 
Amendment also provides) sellers) an- alter- 
hate method of establishing maximum prices 
for castings not sold during the base period, 
extends time for filing of pricing methods 
and cost records, and supplements the ree 
ord-keeping requirements of the regulation. 
OPA-T-4 106. 

2tst Work on PIPELINE) BEGUN IN 
PENNSYLVANIA. Petroleum > Administration, 
Construction of S857-mile extension of  24- 
inch War Emergency Pipeline from) Norris 
City, Hlinois, to refineries at New York and 
Philadelphia started December 21st. OWLT- 
O51 

2tst) CoNveERSION Construeetion DEAD- 
LINE EXIeNpED. War Production Board. 
Present) provisions that certain) types of 
construction necessary to the conversion ot 
substitution of heating equipment to permit 
use of fuel other than oil, electricity and 
fas may be undertaken without | specific 
authorization are extended to January 1, 
1944 by a supplement to Construction Con- 
servation Order L-g1-b. WPB-2202. 

2st’) Gas, Or Water Hearers Limirep 
TO War Propeeds. War Production Board, 
Gas fred and oil burning water heaters are 
added to the list of products which will be 
Manutactured next year only for use in wat 


housing and other war projects. — Instruc- 
tions embodied in) Limitation Orders L-185 
and L-199, which restrict) production and 
limit amounts of metals and metal alloys 
that may be obtained by the industry in 
1943. Schedules VIL and IX of Order L-42 
are revoked, WPB-2264. 

2tst) Districr Orricks TO PROCESS 
SToKER Reoursts. War Production Board, 
Due to the urgency of the oil conversion 
program, the Plumbing and Heating Divi- 
sion of WPB announced that applicants for 
Class A) stokers in) capacities under 1,200 
pounds of coal per hour will be processed 
in WPB District Offices in Regions One, Two 
and Three, where the fuel oil situation is 
most critical. T-1430. 

2tst-- PLUMBING Suppity Firm, Store 
Bureper PENALIZED. War Production Board, 
P-1445. 

2ist-Fuen Om Ration REGULATION 
Mopirtep. Office of Price Administration. 
Modification of fuel oil ration regulations 
to permit the consumption of fuel oil with- 
out a ration when the oil is brought into 
the 3o0-state rationed area in’ the supply 
tanks of locomotives, boats, trucks or other 
motor vehicles, is contained in Amendment 
16 to Ration Order 11, effective December 
26. OPA-1330. 

21st HarLAN STOKER Coal PRICE 
Uprprep 65¢. Office of Price Administration. 
OVPA-1333. 

21st) NEW HEATING = STOVE RATION 
Ruxies Isstrep. Office of Price Administra- 
tion, OPA-1348, 

2oth- Private CONVERSIONS TO. GE 
High Priorities. National Housing Agency. 
OWTL-o83. 

roth HomrEowNers May ANTICIPATE ON 
Fern Coupons. Oftice of Price Administra- 
tion. Homeowners who, by reason of spe- 
cial circumstances, have exhausted currently 
valid heating rations, can make arrange- 
ments with local War Price and Rationing 
Boards to buy fuel oil by using coupons 
valid for later periods. OPA-1340. 

rth Coat ProGRaM MAKING PROGRESS. 
Says Ickes. Solid Fuels Coordinator. Sum- 
marizing year’s activities in coal production, 
Coordinator Ickes reported) progress being 
made toward goal of stepping up 1943 soft 
coal production by 30.000.000 tons. OWT- 
9506. 

rth Tank Car Om ro East Drop 
30.959 Brrs Dairy. Petroleum  Admin- 
istrator for War. Total for week ending 
December 12 was 736.099 barrels daily. a 
drop of 30,959 below previous week. OWL- 
g7s. 

rth SomervetLe Urces Urmosr On 
Savines. Petroleum Administrator for War. 
Lieut. General Somervell urges all) Amer- 
icans to regard saving of oil as a_ patriotic 
contribution to the war effort. OWT-984q4. 

rth -Avartapite Orn ix Various AREAS 
Ser FortH. Petroleum Administrator, Quan- 
tities of petroleum) products available in 
various areas summarized. OWI-985. PAW- 
Is. 

17th Domest Coat Prick Estas- 
LISHED. Office of Price Administration. 
OPA-T-411. 

r7th = Brruswnous Prick Orper AMEND- 
Ep. Office of Price Administration. OPA- 
T- 406. 

17th) Mintrion Fewer New Constrrec- 
rioN WorRKERS FOR 1943. Dept. of Labor. 
Key to new. construction contemplated for 
1943 given in Department of Labor report. 
OW1-947. 

17th——"“War PRODUCTION IN 1942” 
PampHrier Isstrep. War Production Board. 
Twenty page booklet summarizes war effort 
to date under headings. “The First) Year.” 
“The  Maior Problem.” “Organizational 
Changes.” WPRB-2251. 

rth Coxr anp Om Hearinc Sroves 
ro BE Rattonep. Otfce of Price Admin- 
istration. OPA-1324. 

mth Prumpinc anp Heatrixnc Orpers 
AueNpeD. War Production Board. To bring 
Orders into conformity with OPA rationing 
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provisions, Limitation Order L-7g and 
Preference Rating Order P-84 are amended. 
T-1423. 

15th -Direct-FireED FURNACE Propuc- 
rroN Hartrep. War Production Board. Ex- 
cept for urgent military needs, all turther 
production of steel furnaces for direct-fired 
air heating systems will be halted after 
December 31 under provisions of Supple- 
mentary General) Limitation Order L-22a. 
T-1397. 

r5th ReLease oN Repair Parts Limira- 
rions Correctep. War Production Board. 
The first paragraph of Release T-1396, De- 
cember 14, is corrected to read, “The = ex- 
emption of certain repair and maintenance 
parts from restrictions of the General In- 
dustrial Equipment Order, L-123, does not 
apply to spare parts for new equipment.” 
T-1400. 

rth Furr. Om Rationing AMENDMEN1 
RELEASED. Office of Price Administration. 
Amendment 15 to Ration Order 11 is made 
public. OPA-1318. 

rth Tiehten Coastar Coan TRAFFIC 
Contro.. Office of Defense Transportation. 
Preparing to meet any spot shortages of coal 
which may develop in New England, ODT 
Director Eastman tightened and extended 
controls on vessels operating in Atlantic 
Coastwise coal traffic, through General Or- 
der ODT-15, revised, and Suspension Order 
ODT, Revised 1, issued December 15. PM- 
299 

rath War Housing Manvuar Avair- 
ABLE. War Production Board. Copies of 
a new “War Housing Manual” combining 
in handy form the rules and regulations 
governing this type of construction are now 
available at all) field) offices of WPB and 
FHA, It is free. WPB-2229. 

14th-—100,000 Coat Stoves RELEASED 
BY Army. War Production Board. WPB- 
2208. 

rth Tank Car REGULATION REVISED. 
Office of Defense Transportation. To boost 
the rail movement of petroleum to the At- 
lantic Seaboard by at least 20 per cent, 
Director Joseph B. Eastman of the ODT, 
has tightened controls on the operation by 
revising regulations governing the assign- 
ment of tank cars. the loading and un- 
loading by shippers, and the movement by 
carriers. General Order ODT 7, revised. 
PM-4217. 

rith  Ereerrm Moror OrpeER AMEND- 
Ep. War Production Board. To. clarify 
possible misunderstandings regarding the 
deadline for deliveries of electric motors 
and generators, Order L-221 is amended. 
T-1366. 

oth Buitpers’ Harpwarre Lines Cut 
10 3.500 Items. War Production Board. 
Perhaps a forerunner of simplification to be 
applied to other lines is Schedule I of Or- 
der L-236. effective January 15, cutting 
builders’ hardware lines from 27,000 items 
to a total of 3,500. WPB-2225. 

zth--RR Ore Fretent Rate Action 
Pratsep. Office of Price Administration. 
Railroads seeking to withdraw proposals for 
freight: rate increases on petroleum, which 
would have boosted fuel oil bills an_ esti- 
mated $50.000.000 annually in Eastern 
states, drew commendation trom Administra- 
tor Henderson, OPA-1262. 

3rd RotLeD Zinc REGULATIONS AMEND- 
ep. Office of Price Administration. Regula- 
tory changes affecting rolled) zine products 
are announced in Amendment 1 to MPR 124. 
effective December go. OPA-T-378. 

3rd OstBY Is NeW ENGLAND SOLID 
Fueets Deputy. Office, Solid) Fuels Co- 
ordinator. Appointment of Oscar F. Ostby. 
New York City. as Assistant Deputy Co 
ordinator of Solid Fuels for New England, 
is announced. He will headquarter at 
Boston. OWT-Sor. 

3rd- REFRIGERATION ALLOCATION PLAN 
Devetopep. War Production Board. <A 
plan developed by the Refrigeration and Air 
Conditioning Section to assist in) determin 
ing the allocation of refrigeration facilities 
to retailers of perishable foods, was dis 
cussed at oa meeting of the General Ad 
visory Committee of the Industry. T-1319 
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SEVENTEENTH-CENTURY SWISS STOVE. 
A beautiful tile stove in the Swiss Room of 
the Metropolitan Museum of Art. It was prob- 
ably made by Ludwig Pfau I! of Winterthur, 
a famous stove maker who died in 1683. The 
large panels on the hexagonal sides are paint- 
ed with Biblical scenes. 
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REFUGEES FROM TORPEDOED TANKER. These dere- 
licts from the ocean bottom—two lIlg direct-connected 
marine blowers—were recently returned to the Ilg plant 
at Chicago for testing. Salvaged from a United Nations’ 
tanker after long immersion in salt water, the blowers 
would still operate. 





AIR CENTIPEDE. This odd arrange- 
ment of exhaust ducts in an Ohio 
aircraft products factory removes dust 
from a polishing operation. Through 
the 52 hoods 25,000 cfm are exhausted. 
Photo courtesy Compressed Air Insti- 
tute. 


WARTIME WELDERS. At a leading 
Pittsburgh trade training center, the 
first women members in that city to 
take up welding as a wartime profes- 
sion stand by while their instructor 
demonstrates the use of A. M. Byers 
Company’s “welder’s guide chart.” The 
chart is part of Byers new industrial 
refresher course on the handling of 
wrought iron designed to speed pro- 
duction and assist the war effort. 
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REFRIGERATED BLOOD CONTAINER being used to carry blood from Red Cross collecting centers to laboratories 
where it is processed for shipment to the armed forces overseas. Designed by Major Elihu Church, built by refrig- 
eration experts of the General Electric Company and transported by the Railway Express Agency, the containers 
hold 80 pint bottles. Left, bottles of blood being taken from a refrigerator and placed in an open container. Right, a 
closed container is pushed aboard an express car for shipment to a laboratory. 





A BLADE A MINUTE. Endless chain con- 
veyor at the Hamilton Standard Propellers 
Division of United Aircraft Corporation, 
East Hartford, Conn., carries airplane 
propeller blades through the 41-minute 
process of cleaning, painting and drying 
Operations to turn out a finished yellow- 
tipped blade every minute. In the first 
chamber the blades are cleaned in hot 
trichlorethylene; next, the blades pass into 
a chamber where they are dried and cooled. 
In the third compartment they receive a 
priming coat, and next pass through a 160F 
drying chamber, and are then cooled by a 
stream of air. 
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AIR CONDITIONING GOES TO WAR. 
Carrier air conditioning units in U. S. 
Army photographic trailers to reduce the 
moisture content of the air and maintain 
temperatures that will permit efficient op- 
eration and production of photographic 
aerial films and prints. Successful use of 
this equipment has been made under 
desert operating conditions where temper- 
atures ran as high as 120F. 
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Degree-Vays tor November, 


HEATING AND VENTILATING’S 15th year of publication of monthly degree-day data 



































| Monthly Degree-Days | __ Cumulative Degree-Days _ Year! | 
City ae eee »wree-Days, | eason, eason. | Season, Normal Normal, 
ca + fa ee ied yore lg 1 $211 30 42/9 1 sea 3041|9'1-11/30 | —-9/1-6/30 
Abilene, Texas ...........-- 240) 306 333 365 394 333 2061 
Albany. New York ......... 799 683 74 1391 1246 1292 6580 
Albuquerque. New Mexico .. 504 584 630 748 897 903 4298 
Alpena, Michigan .......... 0 S57 TiS 912 1655 1446 1704 8290" 
Anaconda, Montana ........ 1061 SS5 951 1935 2100 1933 S357** 
Asheville. North Carolina... 514 540 A76 S36 689 Sd2 4252 
Atlanta, Georgia ......... . $35 Sia 396 $55 117 12 2890 
Atlantic City, New Jersey .. 454 422 HSS 60 61h S42 5176 
Augusta, Georgia ....... wee ie 276 321 292 292 337 2161 
Baker, Oregon ..........45. S69 781 S49 1547 1758 1659 71638 
Baltimore, Maryland ....... 484 392 567 ONS 539 THO 4535 
Billings, Montana ..... piaiy ee 760 v09 1576 1685 1622 7119 
Binghamton, New York .... 0 792 623 TOS 1280 1101 1359 HSS 
Birmingham, Alabama ....... 269 3D) 31S 37 i 318 2352 
Bismarck. North Dakota .... 1055 W975 1113 1961 1856 1961 9192 
Block Island, Rhode Island... 579 487 573 G4 S31 SA2 dTSS 
Boise. AGANO 6s csaws cases 759 68S 738 1266 1345 1274 5552 
Boston, Massachusetts ...... 646 a1] 693 1037 S99 1104 6045 
Bozeman, Montana ......... 1019 GOD 1006 1902 2068 1993 S521°* 
Buffalo. New York .......... 739 640 774 1260 1095 1268 §822 
Burlington, Vermont ....... S63 771 S61 1574 1533 1486 7514 
Butte. Montana ere. 1110 GS4 923 2148 2322 1922 8272 
Cairo. Tilinois ...........<<s: $11 510 519 628 614 677 3909 
Canton, New York .......... S76 S05 G06 1567 1550 1652 $020 
Charles City. Towa ......... S95 S20 936 1599 1330 1505 TOSS 
Charleston, South Carolina.. 154 175 aL 183 175 0 1769 
Charlotte. North Carolina .. 359 368 426 487 419 541 3120 
Chattanooga. Tennessee .... 407 516 426 625 SD 53 3118 
Cheyenne, Wyoming .......  S#1 S04 gn 1745 1741 1745 7466 
Chicago, THlinois ........... 723 653 450 1285 970 S00 MDT 
Cincinnati, Ohio ...... sean a 561 615 938 755 869 4684 
Cleveland. Ohio ............ 635 5S 732 1066 Y5S 1125 6155 
Columbia, Missouri ......... 531 5SO 651 914 S06 911 4922 
Columbia, South Carolina. 258 275 324 317 292 355 2364 
Columbus. Ohio ........... 607 594 690 986 S34 1003 5398 
Concord. New Hampshire ... 451 751 846 1508 1486 1498 73538 
Concordia, Kansas .......... 648 634 693 1059 981 969 53815 
Dallas, TeKAS ......s0..60. 219 306 303 ooo 382 303 2256 
Davenport, Towa ........... 726 671 795 1225 990 1158 6289 
eptenm, Gite ..........sien. 586 616 660 994 S64 933 5264 
Denver, Colorado ........... 657 620 759 1233 1247 1259 D874 
Des Moines, Towa .......... T3S HN2 TYS 1249 1057 1155 H3S4 
Detroit. Michigan .......... 717 661 777 1270 1051 1219 6490 
Devils Lake, North Dakota... 1159 1140 1179 2093 2132 2161 9970 
Dodge Citv. Kansas ........ 610 ASD 672 977 912 948 5035 
Dubuaue, Towa ............. 780 701 S46 1379 1086 1291 6790 
Duluth, Minnesota ......... 1084 1001 L074 2021 1850) 1970 9448 
Eastport. Maine ............ 839 771 843 1579 1597 1662 8520** 
Elkins. West Virginia ..... 643 685 741 1111 1040 1182 5697 
Ki Paso, Texas ........i<.. 216 349 381 292 421 421 2428 
Bly. NewWAGa 2.6.6. 65.5400%. 915 906 1801 2040 — 
Erie, Pennsvivania ......... 665 5ST 711 1100 943 1125 6273 
Escanaba, Michigan ........ 938 S55 960 1787 1565 1794 S771* 
Evansville, Indiana ........ 509 598 528 881 ia 683 4244 
Fort Smith. Arkansas ...... 340 429 408 499 517 470 3147 
Fort Wayne, Indiana ....... 700 708 726 1257 1085 1073 5925 
Fort Worth. Texas ......... 209 308 252 312 388 252 2148 
Fresno, California .......... 374 301 315 448 456 334 2334 
Galveston, Texas ........... 77 159 60 S4 164 60 1016 
Grand Junction, Colorado .. 679 713 747 1026 1224 1116 5548 
Grand Rapids. Michigan .... 720 672 774 1297 1080 1250 6535 
Green Bay. Wisconsin ...... 898 795 921 1585 1321 1558 7825 
Greensboro. North Carolina. . 476 498 492 699 617 635 3529 
Greenville. South Carolina .. 2°63 341 450 499 412 596 3380 
Harrisburg. Pennsylvania .. 637 557 660 979 $23 9s9 5357 
Hartford. Connecticut ...... 703: 596 705 1147 1045 1097 6036 
Hatteras. North Carolina ... 199 208 234 228 237 234 2571 
Havre, Montana ............ 1090 $53 1041 1864 1806 1931 S700** 
Helena. Montana ....... ... 1026 S87 948 1872 2020 1813 7898** 
Houston. Texas ............ 121 183 114 146 207 114 1157 
Huron, South Dakota ...... 944 S79 1005 1739 1498 1654 S004 
Indianapolis. Indiana ...... 582 581 687 981 795 985 5298 
Ithaca, New York .......... 750 641 786 1298 1150 1325 6719 
Kansas Citv. Missouri ...... 553 561 639 907 786 S5S 4956 
Kewanee, MUUGMIOIS <..c66c%-2% 442 665 781 1337 952 1193 6139 
Knoxville, Tennessee ....... 415 506 519 660 588 702 3670 
La Crosse. Wisconsin ....... S61 762 909 1530 1262 1467 7322 
Lander, Wyoming ..........- 1064 904 726 1921 1980 1656 7947 
yaenicens = , baggecag are normal totals for a complete heating season, Ross, Bursar, Bates College. Lewiston, Me.: J. M. Hartinan. Engineering 
on a anne is dail aaa tain cis acd ais a — vrei orp.. Kewanee. ” . and Alfred Rk. W ae 
bureau reports. Exeeptions are Utiea, Lewiston, Kewanee, and eles ech rs a host son ll gg aw i pte rte 
u i ; : yi Anmae a. Bozeman, Butte and Livingston, Mont., through 
City, figures for whieh are furnished through the courtesy of Coke Sales the eourtesy of the Montana Power Company 
Department, Central New York Power Corp, Utiea, N. Yo: Norman FE in) Data not vet available. {Table Coneluded on Page 7s 
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piping installation for war production! 


How Tube-Turn welding fittings speed-ur 








ik, FASTER, SAFER WELDING 


fittings require only easy circumfer- 
tt welds—which insure faster, better, safer 
by both veteran and novice operators. 














ALIGNING TIME GREATLY REDUCED 
Tube-Turn fittings simplify lining-up operations 
—because their uniform wall thickness and true 
circularity permit quick alignment with pipe. 























WHOLE SECTIONS CAN BE PRE-ASSEMB 


As Tube-Turn fittings and welded joints s 
strain and save weight, piping sections can 
welded on the ground to save time, then ere 








NO THREADS TO CUT 
f removes the inefficiencies of threaded 


lus the labor and time applied to thread- 
Mbbe-Turn fittings come ready to install. 














I 


R FLANGED JOINTS SPEED ERECTION 


fe, -p supplant the need for many of 
red Joints necessary in screwed piping, 
p materially reduces over-all erection time. 











Hv \ 
NO TORCH CUTTING OR FABRICATION 


Since all Tube-Turn fittings are installed with 
easy-to-make butt welds, they eliminate time- 
consuming, complicated cutting and fabricating. 
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TUPLE ALD 1) ) - 
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FASTER AND EASIER TO INSUL 


Tube-Turn fittings are insulated as readily 4 
pipe, for the welds form one continuous tube. E 
inating many flanged joints shortens covering ti 








FEWER HANGERS OR SUPPORTS NEEDED 


As welded piping weighs less and stands vibra- 
tion better than flanged systems, the fewer hang- 
ers needed save installation time on these items. 









)BE-TURN 


TRADE MARK 








. . And you get stronger, leakp 
systems that virtually elimine 
piping maintenance or failw 
that can slow down or paral 


vital war industry! 
TUBE TURNS 


INCORPORATED 
Branch Offices: New York, Chi- 
cago, Philadelphia, Pittsburgh, 
Cleveland, Dayton, Washington, 
C., Tulsa, Houston, Los 
Angeles. Distributors everywhere. 
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Degree-Days for November, 1942 (Concluded) 


HEATING AND VENTILATING’S 15th year of publication of monthly degree-day data 












































Monthly “Degree-Days | Cumulative Degree-Days | Year! 
Ci son, , , 
a « Degreo-Days, | Degree-Days, | Degree-Days, |, , Seasons igo/ oi fictido/ail  e/it1/30 | 9/16/36 
Lansing, Michigan ......... 784 717 861 1466 1208 1456 7048 
Lewiston, Maine .......... > §g98 794 876 1600 1587 1542 7707 
Lincoln, Nebraska .......... 688 698 753 1166 1069 1069 5999 
Little Rock, Arkansas ...... 343 416 381 505 493 428 2811 
Livingston, Montana ....... 899 785 864 1770 1838 1614 7205 
Los Angeles, California .... 106 74 123 145 149 123 1504 
Louisville, Kentucky ....... 483 522 552 798 658 738 4180 
Lynchburg, Virginia ........ 458 441 537 674 577 757 3980 
Macon, Georgia ............ 250 303 324 329 356 330 2201 
Madison, Wisconsin ........ 845 771 891 1490 1213 1437 7429 
Marquette, Michigan ....... 957 881 960 1793 1620 1752 8693* 
Memphis, Tennessee ........ 311 484 402 471 563 464 2950 
Meridian, Mississippi ....... (a) 369 312 (a) 394 334 2160 
Milwaukee, Wisconsin ..... 780 751 846 1474 1244 1380 7245 
Minneapolis, Minnesota ..... 944 854 963 1683 1431 1537 7850 
Modena, Utah .............. 798 789 831 1418 1681 1504 6562 
Montgomery, Alabama ...... 217 268 273 267 278 273 1884 
Nantucket, Massachusetts ... 584 496 609 959 883 1007 5957 
Nashville, Tennessee ........ 387 490 483 600 566 619 3507 
New Haven, Connecticut .... 625 518 693 1001 862 1092 5895 
New Orleans, Louisiana .... 101 173 102 123 178 102 1024 
New York, New York ...... 555 464 618 $10 698 894 5347 
Nome, Alaska? ............. 1131 979 1126 1706 1582 1870 14580** 
Norfolk, Virginia ........... 307 285 411 396 343 510 3350 
Northfield, Vermont ........ 939 825 969 1733 1699 1859 8719* 
North Head, Washington ... 530 428 510 1078 933 1131 5452** 
North Platte, Nebraska ..... 779 722 837 1375 1257 1313 6366 
Oakland, California ........ 357 272 330 608 543 603 3143** 
Oklahoma City, Oklahoma .. 397 446 459 605 601 564 3613 
Omaha, Nebraska .......... aoa 743 780 1221 1133 1109 6131 
Oswego, New York ......... 752 655 783 1274 1180 1356 7088 
Parkersburg, West Virginia. 547 579 624 887 800 909 4775 
Peoria, Illinois ............. 707 - 655 789 1214 959 1173 6109 
Philadelphia, Pennsylvania .. 515 439 588 760 613 830 4855 
Phoenix, Arizona ........... 77 119 156 95 153 156 1405 
Pittsburgh, Pennsylvania ... 601 568 669 949 826 982 5235 
Pocatello, Idaho ............ 848 926 813 1468 1802 1468 6655 
Portland, Maine ............ 863 752 807 1559 1488 1446 7218 
Portland, Oregon ........... 558 470 558 843 854 995 . 4469 
Providence, Rhode Island .. 640 554 693 1016 925 1104 6015 
Pueblo, Colorado ........... 662 688 741 1175 1232 1135 5514 
Raleigh, North Carolina .... 360 348 429 508 405 559 3234 
Rapid City, South Dakota .. 866 748 870 1632 1510 1529 7118 
Reading, Pennsylvania ..... 598 514 669 925 770 1013 5389 
Redding, California ........ 356 279 330 439 405 349 2451 
Reno, Nevada .............. 692 621 714 1251 1312 1311 5892 
Richmond, Virginia ........ 428 413 456 612 520 617 3695 
Rochester, New York ...... (a) $53 786 (a) 1175 1289 6732 
Roseburg, Oregon .......... (a) 448 561 (a) 910 1022 4428 
Roswell, New Mexico ....... 365 454 516 581 650 702 3484 
Sacramento, California ..... 349 283 351 422 422 422 2653 
St. Joseph, Missouri ........ 599 611 633 1004 903 881 5161 
St. Louis, Missouri ......... 492 531 597 805 705 802 4585 
Salt Lake City, Utah ....... 733 692 qo 1225 1282 1129 5555 
San Antonio, Texas ........ 163 203 126 192 221 126 1202 
San Diego, California ...... 127 83 165 153 118 199 1645 
Sandusky, Ohio ........ wees 908 632 726 1099 935 1079 6208 
San Francisco, California .. 271 200 261 560 429 521 3264** 
Sault Ste. Marie, Michigan... 1006 922 978 1930 1813 1877 9285** 
Savannah, Georgia ......... 135 139 201 157 139 201 1490 
Scranton, Pennsylvania .... 795 610 732 1171 1016 1189 6129 
Seattle, Washington ........ 581 474 570 992 981 1150 4934** 
Sheridan, Wyoming ........ 959 814 978 1714 1796 1878 8008 
Shreveport, Louisiana ...... 204 347 270 285 393 270 1938 
Sioux City, Iowa ........... 864 789 870 1485 1276 1318 6898 
Spokane, Washington ...... 895- 744 819 1472 1571 1526 6355 
Springfield, Illinois ........ 598 608 681 1007 839 963 5373 
Springfield, Missouri ....... 512 598 564 875 818 781 4428 
Syracuse, New York ........ 752 647 798 1318 1181 1319 6893 
Tacoma, Washington ....... 620 514 588 1090 1090 1195 5181** 
Terre Haute, Indiana ...... 565 575 615 950 784 848 4872 
Toledo, Ohio ............... 683 666 732 1195 1002 1110 6077 
Topeka, Kansas ............ 572 580 639 911 835 875 4969 
Trenton, New Jersey ....... 573 499 588 881 748 830 4933 
Utica, New York ........... 821 663 781 1418 1278 1393 6796 
Valentine, Nebraska ........ 863 806 897 1606 1454 1480 7039** 
Walla Walla, Washington .. 716 568 651 991 1061 1013 4808 
Washington, D. C. ......... 504 438 594 716 591 845 4626 
Wichita, Kansas ........... 548 589 636 871 848 828 4673 
Williston, North Dakota .... 1101 987 1137 2014 1946 2067 9323 
Winnemucca, Nevada ....... 753 695 810 1324 1520 1509 6427** 
Yakima, Washington ....... (a) 659 780 (a) 1263 1337 5599 
tNome data are for October. 1Figures in this column are normal totals for a complete heating season, 
*Includes August. September to June, incl. 
**Includes July and August. (a) Data not yet available. 
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FOR OUR ARMED FORCES 


INDUSTRIAL AMERICA HAS PLEDGED 
ALL-OUT AND EVER-INCREASING PRODUCTION 
FOR OUR ARMED FORCES 
—THAT THEY MAY QUICKEN THE DAY OF VICTORY 
—THAT THEY HAY RETURN IN SAFETY 
—AND THAT THE WORLD HAY BE ASSURED 


OF A LASTING PEACE 


—— 


——— 
BETHLEHEM _ 
STEEL 
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AIR FLOW 


“Measuring Air Flow in Industrial Ventilation,” Pre- 
ventive Engineering Series, Bulletin No. 3, Part 2. Pub- 
lished by Industrial Hygiene Foundation of America, 
Inc., Pittsburgh, Pa. Price, 75 cents. 


This 6 by 9 in., 18-page pamphlet reviews the 
theory and Mitre the technique of air flow meas- 
urement. Includes rather complete discussions of 
the use of direct-reading instruments and the Pitot 
tube with its accessories. Sketches shcw various 
types of exhaust hoods used in industrial ventilating 
work, together with the recommended method of 
making readings of air movement through them 
and for each type is given the proper entering co- 
efficient. Tables of pipe areas, and of velocities 
corresponding to various velocity pressures, are in- 
cluded, to facilitate the direct conversion of Pitot 
tube readings to air volumes. 





WATER HEATING STANDARD 


“Proposed Commercial Standard for Testing and Rating 
Hand-Fired Water Heaters. TS-3362.” By National Bu- 
reau of Standards, Washington, D. C. 


In order to provide a uniform method of testing 
and rating the performance of hand-fired water 
heaters as a basis for fair competition among manu- 
facturers and to assure adequate capacity to the 
purchaser by means of guarantee labels, this new 
standard has been drawn up for use in connection 
with heaters using solid fuels such as coke, coal or 
wood. Adopted by the preliminary conference, 
October 16, 1942, the standard has since been sub- 
mitted for the consideration of producers, distrib- 
utors and users of hand-fired water heaters. 


CONVERSION GRATES 


“Sources of Supply of Standard Replacement Grates,” 
Bulletin L-42. Published by Anthracite Industries Lab- 
oratory, Primos, Pa. 

This new 16-page, 6 x 9 in. bulletin, provides a 
source of grates for converting oil-fired boilers and 
furnaces to coal, and indicates those boilers and fur- 
naces for which the manufacturer is prepared to sup- 
ply parts. Names and addresses of nearly all manu- 
facturers of heaters in the anthracite consuming 
territory are given, also of large supply houses and 
jobbers who stock grates. An accompanying 10-page 
pocket-size folder lists manufacturers of heating 
equipment approved by Anthracite Industries, Inc. 
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WAR HOUSING 


“War Housing Manual,” issued by Housing Branch Con- 
struction Bureau, War Production Board. Available from 
U. S. Government Printing Office, Washington, D. C. 


This manual is intended to present in a general 
way a digest of procedures and requirements cover- 
ing the filing and processing of applications for war 
housing, and to clarify procedures for those sponsor- 
ing, financing, constructing and furnishing materials 
for projects that qualify under the War Housing 
Program. A critical list of materials and products 
used in war housing construction is included. 


AIR DISINFECTION 


“The Effect of Humidity on Beta Streptococci (Group 
C) Atomized into Air,” by W. F. Wells and Peter Zap- 
pasodi. Reprinted from Science, September 18, 1942. 


In experiments and studies dealing with disinfec- 
tion of atomized air-suspended microorganisms, con- 
fusing results often were noted until the lethal effects 
of humidity changes in exposure chambers were 
evaluated. High humidity neutralized and low hu- 
midity masked the disinfecting action of propylene 
glycol vapor, with disinfection being most apparent 
at intermediate humidities. This 4-page, 6 by 9 in. 
pamphlet gives tabulations covering seven series of 
experiments, representing comparable relative humid- 
ities, concentration of disinfectant and time of ex- 
posure. Results are reported in terms of lethes, a 
lethe being equivalent to the bacterial removal pro- 
duced by one air change. 

A related paper reprinted from Science, June 12, 
1942, describes a quantitative vaporizer developed 
by Dr. Wells for the vaporization of propylene glycol 
in experimental studies of chemical disinfection of 
air. ‘The device consists of a U-shaped glass tube 
containing a coiled electric immersion heating ele- 
ment. 


CARBON MONOXIDE 


“A Medical Study of Men Exposed to Measured Amounts 
of Carbon Monoxide in the Holland Tunnel for Thirteen 
Years.” By Sievers, Edwards and Murray. Public Health 
Bulletin No. 278. Government Printing Office. Price, 15c. 


Results of medical findings obtained in the ex- 
amination of 156 traffic officers on duty at the Hol- 
land ‘Tunnel for over 13 years. These officers were 
exposed to a carbon monoxide concentration aver- 
aging about 70 parts per million of air. Also in- 
cluded are findings resulting from examinations made 
after the same officers had been on duty for 5 years. 
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IS DUST- 





SQUARE GRILL of 
heavy Kraft cardboard 
replaces metal — grill 
with round openings 
formerly used on Dust- 
Stop* Air Filters. 
Standard filter ad- 
hesive now used. 





1 Quickly available 


2 Price and maintenance economy the 
same 


3 Filtering efficiency maintained 
4 Saves critical metals and materials 


— and tank plants, instrument 
manufacturers, scores of other war 
industries are using Dust-Stops in such 
great quantities that more of these filters 
were sold in 1942 than in any other year. 

For dust control in precision manu- 
facture means mechanical ventilation or 
air conditioning. And the makers of such 
equipment recognize the importance of 
Dust-Stops and include them in their 
systems. 

Householders, too, have been using 
Dust-Stops in greater numbers than 
formerly. For clean filters help assure 


FIBERGLAS* 





*T.M. 


. | 
\Y \\ 


STOP’S NEW “WAR” FILTER! 








top efficiency from forced warm air fur- 
naces—a big point with fuel rationing. 

It was the responsibility of Dust-Stop 
engineers to mect this increased demand. 
They met it by designing a filter—the 
new “war” filter—which saves critical 
materials and keeps most of the advan- 
tages of the former Dust-Stop. 


Most Advantages of the Leader in 
the Filter Field Remain Unchanged 
Performance: Capacity, 2 CFM per sq. in. 
of area at 300 FPM. Average resistance, new, 
in inches of water gauge, .065 for 1-inch, 

13 for 2-inch. 

Economy: (ost only Ic per CFM as original 
equipment for industrial installations. Less 
than 1/10 of le per CFM to replace. 
Maintenance: Filter face can be vacuum 
cleaned or rapped out, this practice can be 
repeated once or twice, further reducing 
maintenance costs. 





Reg. U.S. Pat. IS | 
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Easy to Change: Anyone can replace dirty 
filters with new Dust-Stops in a jiffy. 


Availability: Made from all-American mate- 
rials which are not now listed as critical. 
Production is being expanded to 
growing requirements. 


meet 


What about Fire-safety? The famous non- 
inflammable Dust-Stop adhesive is no longer 
available. As a substitute, standard filter 
adhesive are now used. The filter media is 
still made of incombustible glass fibers. 


Owens-Corning Fiberglas Corporation, 
Toledo, Ohio. In Canada,  Fiberglas 
Canada Ltd., Oshawa, Ontario. 








" AIR FILTERS 
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NEWS OF THE MONTH 





Seek High Btu Gas from Coal 


LAFAYETTE, INp.— New and better 
methods of gas production are being 
sought in a long range research pro- 
gram at Purdue University. This pro- 
gram, under the sponsorship of the 
Indiana Gas Association, has already 
been under way for two years, during 
which the reactions of bituminous 
coals with hydrogen, particularly at 
temperature above 750F, have been 
studied. The investigation covered 
the gasification of coal in hydrogen 
and the complete hydrogenation of 
coal to gaseous products at high tem- 
peratures and pressures. 

The present aims of the program 
are to lay the groundwork for com- 
pletely transforming coal to a gas of 
high calorific value approximating 
natural gas in composition and burn- 
ing characteristics. From an_ eco- 
nomic standpoint, the use of coal as 
a raw material for the production of 
gas will be advantageous because 
coal deposits are so widespread. 

Although experimental work has 
not yet progressed to the pilot plant 
stage, much information has been ob- 
tained about the mechanism of the 
chemical processes involved. It has 
been possible to produce gases with 
a heating value of 900 Btu per cu ft. 





Rationing Hurts Oil Dealers 


Boston — Oil dealers of New Eng- 
land, especially the larger distribu- 
tors, are hard hit financially because 
of oil rationing. No allowance has 
been made to compensate them for 
the enormous amount of bookkeeping 
and paper work needed to keep track 
of oil coupons and the filling out of 
the required ration forms, together 
with reports that have to be turned 
in periodically to the rationing board. 
The situation is so acute that Clyde 
Morrill, director of the Independent 


Oil Men’s Association, has conferred’ 


with local officials of the OPA to see 
what can be done for relief. 

One large distributor has a force 
of fifteen girls doing nothing else but 
keeping track of records and ration 
coupons. A time study showed that 
it takes a girl six minutes to go 
through the required procedure for 
each customer, which is a rat2 of 
about 400 customers in a 40-hour 
week. Distributors claim that the 
regulations on deliveries reduce the 
efficiency of these deliveries by one- 
third. 
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ASRE Elects Charles Logan 


NEw York — Stratosphere fighter 
planes battling eight miles above the 
earth may soon become a reality 
through the aid of tests made in 
huge atmospheric chambers, accord- 
ing to J. G. Bergdoll, Jr.. Chief En- 
gineer of the York Ice Machinery 
Corp. In an address before the an- 
nual meeting of The American So- 
ciety of Refrigerating Engineers, held 
here December 1-2, Mr. Bergdoll 
stated that steel strato-chambers are 
enabling the U. S. Army to simulate 
stratosphere temperatures and pres- 
sures which heretofore have been 
found only in actual flight. 

According to the speaker, these test 
chambers demonstrated that at cer- 
tain altitudes rubber becomes as brit- 
tle as glass and that pilots, when 
subjected to rapid increase in alti- 
tude, become victims of aero-embol- 
ism, the same condition which deep- 
sea divers call bends. 

The York strato-chambers are steel 
cylinders approximately 22 ft long 
and divided into two chambers sepa- 
rated by an airtight steel door. The 
inner or climb chamber provides 
space for six men in flying clothes. 
In this chamber, the atmospheric 
pressure can be changed from that 
found at sea level, about 14 lb per 
sq in, to less than the 2 lb per sq in 
encountered at about nine miles 
above .the earth. This, plus a drop 
in temperature from 70F to — 67F is 
accomplished in 12 minutes. 

These chambers are also being used 
to test gas lines. rubber, metal parts, 
and practically every item going into 
a plane, for endurance under frigid 
stratosphere weather conditions. 

Charles R. Logan, representative of 
the Superior Valve & Fittings Com- 
pany. Pittsburgh. Pa., was elected 
president of the Society and was in- 
ducted into office at the closing ses- 
sion of the 38th annual meeting. 
Other new officers are: vice-president, 
A. B. Stickney, engineer, Armour & 
Company, Chicago; vice - president, 
John F. Stone, manager, Refrigera- 
tion Division, Johns-Manville Corp. 

Directors elected by the A.S.R.E. 
to serve for a three-year period are: 
Charles S. Leopold, consulting engi- 
neer, Philadelphia, Pa.; Lee C. Leslie, 
Johns-Manville Corporation, Phila- 
delphia, Pa.; Nels Rosberg, produc- 
tion manager, California Consumers’ 
Corporation, Los Angeles; Arthur B. 
Schellenberg, president, Alco Valve 
Company, St. Louis; and J. Mack 
Tucker, University of Tennessee. 


British Have Their Fuel Problems 


New YorkK—‘British home fires are 
going to be kept burning only just 
so high in this critical winter of 
1942,” according to an article by Mol- 
lie Panter-Downes in the Dec. 12 issue 
of Collier's, in which Miss Downes 
writes amusingly if a bit wryly of 
the inconveniences due to fuel short- 
ages in Britain. 

According to Miss Downes: 

“The size of rooms wasn’t taken 
into account by the Fuel Ministry 
when fixing the fuel ‘target’ that 
every household, according to _ its 
number of rooms and members, has 
been asked to stick to. The only dis- 
crimination which has been made is 
the different allowances fixed for 
people living in Scotland and north- 
ern England, the Midlands and the 
South, which all differ a good deal 
climatically. Northerners naturally 
get a higher percentage of fuel units 
credited to them than do household- 
ers in the Midlands, which Hilaire 
Belloc said were ‘soggy and unkind,’ 
but which nevertheless come off bet- 
ter again than the South, where dis- 
gruntled Britons imagine, from the 
slenderness of their allowance, that 
the Fuel Ministry visualizes them 
sitting around under their palm trees 
wreathed in hibiscus.” 

In discussing fuel conservation the 
authoress says: 

“Another fuel-saving idea which is 
cracking what remains of the tradi- 
tional English reserve is the new 
habit of spending alternate evenings 
with the people next door. Families 
are picking up their evening paper, 
mending and cat, and are going in to 
share the neighbors’ fire, lights and 
radio. The authorities who first spon- 
sored this idea point out anxiously 
that there’s no need for hostesses to 
produce sandwiches and drinks for 
the guests, since this would create a 
situation which might be good for 
fuel but would be hard on shipping. 

“The official dictum that patriotic 
British should now take only a small 
tub two or three times a week cre- 
ated a good deal of stir among the 
kind of well-scrubbed Englishmen 
who, according to classic formula, al- 
ways dress for dinner in the jungle, 
until the publicity department cun- 
ningly released the news that all the 
Buckingham Palace bathtubs were 
now painted with a thin red Plimsoll 
line indicating the allowed five and 
a half inches hot-water level. Faced 
with this example, loyal subjects felt 
that there was nothing for them to 
do but buy a can of red enamel.” 
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NOTE THE FEATURES 


The Mercoid mercury switch. Im- 





mune to dust, dirt and corrosion—a 
distinctive and exclusive feature in 
all Mercoid Controls. It provides an 


electrical contact designed for mil- 





lions of perfect operations. 








A Bourdon tube element actuates 
the switch. (Located back of cover, 
not visible on this photograph.) Long 
established as a dependable power 
element. A wide range of types to 


fit the service for which required. 








Don’t overlook this one. The outside 
double adjustment. Simple to set at 
desired operating points. Direct read- 
ing of setting eliminates calculations 


—an important factor considering the 








newly trained workers in all plants. 
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Industry's First Choice for accu- 
¢ many 


N  Mescoid racy and dependableness in tem- 
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onaitionins “,. poile'\ B perature or pressure controls 
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< x Gas _ [eve Ihe Mercoid DA Control has attained universal use 
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\s throughout industry. 
-_ Adaptable as it is to a wide range of applications and 
available in a varicty of types, it is immediately con- 
sidered wherever accurate control of pressure and tem- 
perature 1s necessary. 

Many vears of experience and engineering develop- 
ment are built into the Mercoid DA Control. It has 
become and will continue to be a symbol of instru- 
ment dependability. 


. se? >\ 
Do) 
NEW CATALOG IS IN PROCESS OF COMPLETION. YOUR REQUEST 
7 WY, | E R ( e) .) FOR A COPY NOW WILL RECEIVE FIRST CONSIDERATION. 


THE MERCOID CORPORATION * 4225 BELMONT AVE. * CHICAGO, ILL. 
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Nlews of the Month 





Connecticut Hit by Oil Shortage 


Harrrorp, Conn.—Governor Robert 
A. Hurley, acting under a state law 
passed during the first world war, de- 
clared on Dec. 26 that a state of 
emergency exists in the fuel-oil situ- 
ation in Connecticut. 

This action was taken upon the 
petition of Mayors and First Select- 
men of fifty Connecticut towns of 
more than 5,000 population each, who 
told the Governor that the fuel situ- 
ation is critical in all of their com- 
munities; that only 2 per cent of the 
private homes had converted from 
oil to coal heating systems, and only 
half of the commercial and public 
buildings had done so. They attrib- 
uted this failure to the scarcity of 
materials for conversion, to the cost 
and to lack of accurate information 
regarding fuel and coal supplies. 

The town executives said that so 
far there had been little suffering 
from the fuel-oil shortage, but pre- 
dicted suffering would become wide- 
spread unless a concrete program is 
put into effect to control the equi- 
table distribution of the available 
supplies of oil. 

A suggestion has been made that 
the public schools be closed during 
January and February instead of 
July and August, as a fuel conserva- 
tion measure, but a decision on this 
has been postponed for the present. 

The emergency law passed by the 
State Legislature in 1917 was one of 
the most far-reaching on the statute 
books. It empowered the Governor, 
in time of war, to do almost any- 
thing he deemed necessary for the 
successful prosecution of the war 
and the defense of the state. The 
Governor was authorized to aid the 
President in any way the Chief Exec- 
utive required; to provide for the 
public safety and to employ the re- 
sources of the state in men, property 
and instrumentalities “as he may 
judge most expedient.” 





Ventilators Help British 


RIcHMOND, Va.—Mechanical venti- 
lators for factory use during black- 
out in England have overcome the 
spreading of infectious diseases, Dr. 
Edward Rowland Alworth Mere- 
wether, senior medical inspector of 
factories for the British Ministry of 
Labor and National Service, told 
Richmond doctors and industrial rep- 
resentatives in a talk here. He spoke 
under auspices of the health division 
of the Richmond Community Council. 
Dr. Merewether cited the increase in 
pulmonary tuberculosis, particularly 
in young women, in Britain during 
wartime. 
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Gas Heat for Defense Houses 


New York-—-In a year-end review 
of accomplishments of the gas indus- 
try during 1942, AGA _ president 
Arthur F. Bridge. vice-president and 
general manager, Southern Counties 
Gas Company, Los Angeles, stated 
that 1942 revenues of natural and 
manufactured gas utilities were 8.9% 
over those of 1941. 

In the household uses of gas, such 
as cooking. refrigeration, house heat- 
ing and water heating. Mr. Bridge 
said that manufactured gas compan- 
ies sold 283.900.000.000 cubie feet, a 
gain of 6.7% for the year. Gas con- 
sumed for house heating registered 
an increase of 17.3%. Sales of natural 
gas for domestic uses registered an 
increase of 13.3%——bringing the sale 
for that purpose to 479,274.000,000 
cubic feet. 

Gas for house heating ranks second 
(coal and coke combined rank first) 
among the nation’s fuels, he added, as 
the Census further discloses that 3.- 
122.577 homes in urban territories 
reported the use of gas for heating 
purposes as against 2,260,556 using 
oil. The American Gas Association’s 
study further indicates that 59% of 
the new homes constructed in 1941, 
covered in an AGA survey, report 
the choice of gas for house heating. 

Gas is also a preferred fuel in the 
defense housing projects sponsored 
by the various governmental agen- 
cies, Mr. Bridge said. A recapitula- 
tion of 325 such projects constructed 
as of December 1, 1942, shows that 
gas is used by 85% for cooking, 81% 
for water heating. and 36% for space 
heating. 





Charles L. Crouse 


JOHNSTOWN, Pa.—Charles Leslie 
Crouse, 56. vice-president of the Na- 
tional Radiator Company, died Dec. 
12, at Memorial Hospital here. Death 
occurred on the 26th anniversary of 
his marriage and just five days after 
he had been paid high tribute by fel- 
low employees of the radiator firm on 
the 35th anniversary of his affiliation 
with the company. 

Mr. Crouse had served as_ vice- 
president of National Radiator for 
the past 15 years and had been gen- 
eral manager of sales for the last 
12 years. Since 1938 he had been a 
director of the present company. 

In 1907 he entered the employ of 
the National Radiator Company un- 
der John H. Waters and worked in 
the accounting office, sales office and 
branch offices of the firm before 
reaching the position of vice-presi- 
dent. 





Albert Kahn 


Derrorr—Albert Kahn, internation- 
ally famed industrial architect and 
engineer, frequently referred to as 
the man who built Detroit,”’ died at 
his home here Dee. 8 at the age of 73. 

At his death Mr. Kahn was in the 
midst of the greatest program that 
even he had ever undertaken. His 
office had been responsible for such 
recent plants as Dodge—reputed to 
be the largest plant in the world— 
Plant now under construction in Chi- 
cago; the Ford Bomber Plant; 
numerous Wright Aeronautical and 
Curtiss-Wright plants; Glenn L. Mar- 
tin plants; Pratt andWhitney plants; 
the Chrysler Tank Arsenal; and 
many others. He had _ previously 
been chosen by the Bureau of Yards 
and Docks to design Naval bases. 

Beginning in 1928 and continuing 
through the thirties Mr. Kahn’s or- 
ganization designed 521 factories for 
Soviet Russia and trained some 4,000 
Soviet engineers to operate them. 

A catalog of the buildings designed 
by Albert Kahn runs to astonishing 
figures of more than 1,000 factory 
buildings for Henry Ford alone, and 
127 major buildings for General Mo- 
tors. In four decades his firm super- 
vised the building of two billion dol- 
lars worth of industrial structures. 

Mr. Kahn was born in Rhaunen, 
Germany, in 1869 and came _ to 
America at the age of 11 and began 
as an errand boy in an architect’s 
office. Several years ago 25 architects 
and engineers in his organization be- 
came partners in the firm and the 
organization henceforth became 
known as Albert Kahn Associated 
Architects and Engineers, Inc. These 
25 partners include specialists in al- 
most every field of industrial archi- 
tecture and engineering. The organi- 
zation at present numbers over 600. 

Mr. Kahn will be succeeded as head 
of the firm by his brother, Louis 
Kahn. 
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The above No. 42 Smith boilers, be- 
sides handling heating requirements, 
supply steam at 10 Ibs. pressure to a 
degreasing machine. 


This No. 60 Smith boiler, together 
with another unit of equal size, not 
only supplies steam fo: heating in a 
Massachusetts industrial plant, but 
handles a large air conditioning 
load, as well as process steam and 
service hot water. 


1. Designed for Continuous Operation 


_ _ H. B. Smith large boilers are independent header type sectional boilers. Each section 
ts in reality an individual boiler which is connected to supply and return headers. Should 
Some accident, such as low water, cause a section to break, it may be disconnected in a 
few minutes’ time, without interruption of service and may then be replaced when convenient 


2. Unusual Flexibility of Operation 


The larger size H. B. Smith boilers are of vertical water tube design. Many compara- 
tively smail vertical waterways assure rapid water circulation and fast steaming. This flexibility 
of operation is particularly to be desired on installations where the system itself requires 
flexibility of performance. 


3. Adaptable to All Types of Fuels 

Smith boilers are adaptable to all types of fuels. Hand fired and automatically fired 
solid fuels, oi! or gas may be used. It is always possible to convert these boilers from one 
fuel to another, if conditions make it advisable. 
4. Lowest Maintenance Cost 


Engineers acknowledge that over a term of years, good cast iron boilers have the lowest 
maintenance expense—a belief that is securely backed by both statistics and case histories. 


5. Sectional Boilers Easily Enlarged for Plant Expansion 


H. B. Smith boilers are sectional boilers and may, therefore. be enlarged by adding 
Sections to handle additional heating requirements. In this day of rapid plant expansions, 
many engincers are giving great consideration to this useful feature of Smith boilers. 


CAST IRON - LOW PRESSURE 


BOILERS 


ARE ANSWERING INDUSTRY’S 
HEATING REQUIREMENTS 





6. Recognized by Engineers for High Efficiency 


H. B. Smith boilers are constructed with plenty of heating surface—a high proportion 
of it direct—in order that heat may be absorbed by the boiler once it has been generated 
in the combustion chamber. This fact, together with long down draft flue travel is responsible 
for the high efficiency and economy of operation so characteristic of Smith boilers, and for 
their wide acceptance by heating engineers. 


7. Rated for 40 Years’ Service 


Smith boilers are built of rugged grey iron castings—the finest and most satisfactory 
metal for boiler construction. Cast iron takes punishment as no other metal will. The 
United States Housing Authority and Federal Works Agency recognize the longevity of cast 
iron boilers by recommending their amortization over a 40-year period. Many H. B. Smith 
boilers have given uninterrupted service for over 50 years. 


8. Cast Iron Resists Corrosion from Water and Fuels 


An industrial engineer who recently selected two large cast iron H. B. Smith boilers for a 
factory installation gave as one of his reasons that he required “boilers which would develop 
a high overall efficiency when fired with Bunker ‘C’ oil, would give a maximum length of 
service with no retubing or other maintenace costs. and were constructed of a material that 
would not be eaten away by the acid formed by the sulphur contained in heavy oils.” 


9. Cast Iron Boilers for Replacements 


Where obsolete or broken boilers are to be replaced, it is always easier to replace with 
a cast iron boiler because the sections can be carried through existing doors and hatchways. 
There is no need to tear down half a wall to deliver the boiler in the boiler room. 


WRITE FOR COMPLETE INFORMATION 


THE H. B. SMITH CO., 


i: Toh-e ed, | 


INC., 


NEW YORK 


WESTFIELD, MASS. 


PHILADELPHIA 
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NEW 


EQUIPMENT 








Portable Exhauster 


NAME—The Octopus, Jr. 
PURPOSE—For exhausting gases and 
fumes from_ ship holds, welding 


rooms, tunnels, basements, and other 
Cclosed-in places. 
FEATURES—Consists of a_ direct 
connected blower unit mounted on 
steel wheels, with a special blower 
inlet adapter piece equipped with 
either three 4-in., or four 3-in., flex- 
ible suction hose connections. Unit 
operates in any position, weighs but 
70 lbs. and can be hung in a small 
manhole. Manufacturer’ will ship 
one on approval to anyone doing war 
work. 

SIZES AND CAPACITIES—Sucks 
or blows 2000 cfm. Powered by a 
% hp ball-bearing motor. 

MADE BY—Chelsea Fan & Blower 
Co.. 1206 Grove St., Irvington, N. J. 





Tilt Trap 


NAME—tThree-Valve Tilt Trap. 
PURPOSE—For boiler feeding, and 
for draining and deaerating steam 
equipment. 

FEATURES—Built to withstand 250 
Ib operating pressure, and to handle 
condensates and make-up water at 
temperatures of 212F and_ higher 
without pumps or other mechanisms. 
All water fed to boiler through the 
system is deaerated. A large welded 
galvanized steel storage tank, resting 
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on bearings centrally located so as 
to eliminate the possibility of strain- 
ing the trunnion and packing boxes, 
provides necessary capacity. Trun- 
nion and steam and water ends are 
of extra heavy bronze. Tank bears 
certified A. S. M. E. label. 
LITERATURE AVAILABLE — Data 
Unit 2-E41. 

MADE BY—W. MW. Acker Organiza- 
tion, Inc... 3176 Fulton Rd., Cleve- 
land, O. 





Solenoids 


NAME—Davis-Made laminated sole- 
noids. 

PURPOSE—For straight-line mag- 
netic thrust action, particularly for 
the operation of hydraulic valves 
and for other general industrial ap- 
plications. 

FEATURES—Small., compact frame 
sizes, and a high ratio of work done 
per watt input, are claimed for these 
two new solenoids. Pressure-riveted 
laminated frames and plunger, and 
phosphor bronze plunger guides, to- 
gether with precision manufacture, 
insure quiet operation. Coils may be 
paper-section wound, cloth-taped, and 
treated with special synthetic resins 
to render them impervious to cutting 
oils or coolant, and to give good 
protection against short circuiting. 
Available in either pull or push-pull 
type. 

SIZES AND CAPACITIES—0 to 4.5 
inch lbs torque. Maximum stroke 
% in. Can be had in any voltage 
and in 25 to 60 cycles. Performance 
figures based on 110 volts, 60 cycles, 
1-inch stack solenoid. 

MADE BY—Dean W. Davis & Com- 
pany, Inc., 549 W. Fulton St., Chi- 
cago, Tl. 





Coolant Pumps 





NAME 
pumps. 

PURPOSE—For circulation of ma- 
chinery cutting or cooling fluids, and 
for circulating water in evaporative 
condensers, air conditioning units 
and air washers. 
FEATURES—These new machines 
are additions to the line of coolant 
pumps previously available. They in- 
clude 3% and 1 in. side-wall-mounted 
type, a 1144 in. side-wall-mounted type 


I-R coolant and circulating 


for low submergence applications, 
and a 144 in. horizontal type. 
LITERATURE AVAILABLE—Bulle- 


tin 7074, 20 pages, gives full descrip- 
tion, performance’ tables, curves, 





cross-section and dimensions. Covers 
capacity range of 5 to 150 gpm for 
heads up to 125 ft. 

MADE BY—Ingersoll-Rand Co., 11 
Broadway, New York, N. Y. 





Vacuum Pump 


NAME—Leiman Vacuum Pump. 
PURPOSE—For converting existing 
grevity steam heating systems to 
vacuum. 

FEATURES—Consists of a  motor- 
driven vacuum pump automatically 
controlled with a_ relief valve, air 
gage and automatic lubricator, all 
ready to attach to an existing steam 
system. Present system must first 
be equipped with automatic float 
type water trap and water return 
line to the boiler. Positive freedom 
from air troubles in the system is 
claimed by the manufacturer. 
SIZES AND CAPACITIES—Various 
sizes, smallest being rated up to 
4500 sq ft EDR. 

MADE BY—Leiman Bros., Inc.. PB- 
146 Christie St.. Newark, N. J. 
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NIAGARA Industrial MOTOR BLOWERS 


for VENTILATING, DRYING, EXHAUSTING FUMES and 
LIGHT DUST, HEATING, COOLING, RE-CIRCULATING 


~ Especially designed to meet 
the requirements of duct 
systems in blast heating or 
cooling or in industrial 
exhaust systems. 


a pe a. 




















pum) ‘Write for Bulletin 89 


cad - 
A weal NIAGARA BLOWER CO. 
if Dept. HV-13 
6 E. 45th St. New York City 
ia 37 W. Van Buren Street, 
iF) Chicago, Illinois 
} | Fourth & Cherry Bldg., 
;i | Seattle, Wash. 


ey | | 673 Ontario Street, 
4 Buffalo, New York 


Assemblies 
of 1,2 and 3 fans; 16 Models, 
belt driven or direct connected with and without casings. 
Two series of fans for highest air capacity—up to 4” S. P. 


District Engineers 
In Principal Cities 
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Insulation Contractor: 
T. G. EGAN 
Refractory Engrg. Co. 
Brooklyn, N.Y. 
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For Army-Navy Projects 
and War Industries 


At this time The Herman Nelson Corporation is busy 
furnishing Heating, Ventilating and Air Conditioning 
Equipment for use everywhere in connection with work 
vital to our National War Effort. However, The Herman 
Nelson Corporation is maintaining Sales and Service 
Offices in all Principal Cities in order to help facilitate 
war work. Each office is equipped to quote and aid in 
working out details for your war project. 







e 
- HERMAN NELSON hijet HEATERS 


Horizontal Shaft Propeller-Fan 
Type hijet Heater projects warm air 
downward in the desired direction. 
Eliminates waste fuel and space. Available in -i8 models, 
sizes and arrangements. 















Herman Nelson Blower-Fan Type 
hijet Heater provides efficient heating 
of large areas. Streamline discharge out- 
lets maintain large air delivery with high 
velocity. For floor, wall, ceiling, or in- 
verted wall mounting. Available in 150 
models, sizes and arrangements with a 
wide range of capacities. 


AUTOVENT FANS AND BLOWERS 


Autovent Propeller Fen. Exclusive 
Autovent design—direct or belt driven. 

= Si ~Ruggedly constructed for economical 
operation under severeconditions. Availablein wheel diam- 
eters from 9 to 54 inches; capacities 450 to 26,000 cfm. 








Autovent Blower for heavy duty ven- 
tilating and air conditioning installa- 
tions. This Blower can be furnished to 
any speed or discharge requirements, in 
a wide range of sizes. 


Sales and Service Offices in Following Principal Cities 


Philadelphia, Pa. 
Pittsburgh, Pa. 


Albuquerque, N. Mex. Indianapolis, Ind. 
Atlanta, Ga. Jackson, Miss. 
Baltimore, Md. Johnstown, Pa. Portland, Maine 
Birmingham, Ala. Kansas City, Mo. Richmond, Va. 
Boston, Mass. Los Angeles, Calif. Saginaw, Mich. 


Buffalo, N. Y. Louisville, Ky. Salt Lake City, Utah 
Charlotte, N. C. Madison, Wis. San Antonio, Texas 
Chicago, Ill. Memphis, Tenn. San Francisco, Calif. 
Cincinnati, Ohio * Miami, Fla. Scranton, Pa. 


Cleveland, Ohio Milwaukee, Wis. Seattle, Wash. 


Columbus, Ohio Minneapolis, Minn. Spokane, Wash. 
Dallas, Texas Missoula, Mont. St. Louis, Mo. 
Denver, Colo. Moline, III. Syracuse, N. Y. 
El Paso, Texas Nashville, Tenn. Tucson, Ariz. 
Emporia, Kans. New Orleans, La. Tulsa, Okla. 


Fort Wayne, Ind. New York City, N. Y. Washington, D. C. 
Grand Rapids, Mich. Norfolk, Va. Watervliet, N. Y. 
Houston, Texas Omaha, Neb. Westfield, Mass. 


. THE HERMAN NELSON 
| SV Corporation, MOLINE, ILLinols 


i { Autovent Fan & Blower Division, Chicago, Illinois 
| Manufacturers of Quality Heating, Ventilating and Air Conditioning Products 


« 
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WHAT READERS SAY 


AIR CONDITIONING AND LIGHTING 
Eprror, HEATING AND VENTILATING: 


On page 38 of Reference Section No. 7 appearing 
in the November issue of HEATING AND VENTILATING, 
the constant 1.08 appearing in the denominator of 
the formula for calculating the temperature rise due 
to heat input in a closed interior is in error. This 
constant combines the specific heat of air and the 
specific weight of air and should have been stated as 
O18. ‘This error occurred during the transposition 
from penciled notes to final manuscript and, in spite 
of careful reading by many authorities, went unde- 
tected due possibly to the fact that the constant 1.08 
occurs frequently in air conditioning calculations 
when air change is computed in feet per minute. The 
example quoted is on an hourly basis, however. 

Fortunately the enormous increase in theoretical 

temperature rise resulting from the application of 
the correct constant does not alter the text but serves 
rather to make more dramatic the difference between 
theoretical changes and actual changes in the interior 
being discussed. 
Howard M. Sharp, Manager 
Appliance and Lighting Bureau, 
Buffalo, Niagara and Eastern Pozer 

Corporation 


Buffalo, N.Y. 


FUEL OIL WASTE CHART 
Kprror, HEATING AND VENTILATING: 


In the December issue of HEATING AND VENTILAT- 
ING, page 25, appears our chart for estimating fuel 
oil wasted by inefficient furnaces operating with 
clean fires. 

... The note at the bottom ... should read “Chart 
for estimating fuel oil wasted by inefficient boilers 
and furnaces operating with clean fires, as compared 
to 80% efficiency. This chart includes an allowance 
of 7% for hydrogen moisture loss and 5% for radia- 
tion and unaccounted for losses.” 

This correction is important because in actual 
practice more oil is wasted by clean fires than by 
smoky fires. Let me point out that our chart applies 
only to clean fires, regardless of the COs content. 
Most people recognize smoky fires as wasteful, but 
few realize that clean fires may be even more waste- 
ful. 

William S. Hobbs 
Engineering Div., Mfg. Dept., 


Philadel phia, Pa. Sun Oil Company 





PERSONALS AND PERSONNEL 


JAMES M. HAIT 


chief engineer, Peerless Pump Division, Food Ma- 
chinery Corp., has been made general manager of a 
newly-created division of the Corporation—Division 
of Procurement and Engineering. 
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JOHN H. ROMANN 

chief metallurgist of ‘Tube ‘Turns, Louisville, Ky., 
has been appointed chairman of a committee to con- 
duct a special nation-wide investigation in industrial 
plants concerning the low temperature properties of 
metals. his research is being carried on for the 
War Department by the War Metallurgy Committee 
of the National Research Council, National Academy 
of Sciences. Mr. Romann has been granted an in- 
detinite leave of absence from ‘Tube ‘Turns in order 
to direct this work. 

WILLIAM B. HENDERSON 

executive vice-president of the Air Conditioning and 
Refrigerating Machinery Association, has been given 
a temporary leave of absence. He has been ordered 
to immediate active duty as a lieutenant in the 
Naval Reserve. During Mr. Henderson’s absence, 
Mary Jane Stewart, who has collaborated with him 
in Association operation for the past ten years, will 
serve as ACRMA executive officer. 


J. EARLE MAYNARD 


has been appointed director of engineering of The 
Rybolt Heater Company of Ashland, Ohio, effective 
January 1. 


WITH THE MANUFACTURERS 


WARREN WEBSTER & COMPANY 
was awarded the Army-Navy FE at presentation cere- 
monies held at the Webster plant January 5. The 








company converted to war production in the spring 
of 1940 and is now producing ten times the originally 
contemplated maximum as a result of streamlining 
production and the breaking down of jobs into 
smaller jobs. 


THE FULTON SYLPHON CO. 


has been awarded the Army-Navy E with added star 
for sustained high achievement in the production of 
war equipment, including ordnance, aircraft parts, 
vehicular parts, and materials for the Navy, Mer- 
chant Marine, and other war industries. 


BUFFALO FORGE CO. 


was awarded the Army-Navy E at ceremonies 
held Dec. 7, at the Kleinhans Music Hall, Buffalo. 
Presentation was made by Rear Admiral Wat T. 
Cluverius, U. S. Navy, Retired, and was accepted by 
Henry W. Wendt, chairman, and Edgar F. Wendt, 
president of the Buffalo Forge Company. 

Col. John M. McDowell presented employees “E” 
pins. Accepting them, on behalf of the more than 
1500 employees, were John Giertz, Edgar L. Uhl 
and Don R. Marsh. Buffalo Pumps, Incorporated, 
a subsidiary company, received the Army - Navy 
award Sept. 3 and is supplying marine service pumps 
for the Navy and Merchant Marine, as well as gen- 
eral and special pumps for industrial applications. 








p CORROS/ON 


$T° in your steam and condensate lines 





The metal of your 
steam system is 
Precious. Protect 


wit+ CORAVOL 


it with CORAVOL. ORAVOL is a 


volatile and condens- 
ible treatment for steam systems. It 
circulates continuously throughout the 
steam -condensate circuit, neutralizing 
acidity caused by carbon dioxide and 
maintaining the alkaline condition which 
prevents corrosion. It reaches and pro- 
tects those parts of the system — steam metal and reduce operating 
lines, valves, traps, radiators, condensate and maintenance 
return lines—not otherwise accessible. ¥ 


CORAVOL cleans out old rust deposits, Write for full information 


increasing heating and operating efh- 
ciency. This patented process has been 
in practical, successful use for over six 
years. Now more than 
ever —since replacements 
are difficult or impossible 


to obtain — CORAVOL (« 
j 
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WESTERN CHEMICAL COMPANY 
713-15 WASHINGTON ST., KANSAS CITY, MO. 
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KNO-DRAFT K-NEWS 


AIR VOLUME AT YOUR FINGER TIPS 


. without the sacrifice of any of the benefits of perfect 
air diffusion. This is made available through the new 
KNO-DRAFT* Air Diffuser equipped with Type DEE 
Air Volume Control. 





Cutaway diagram of Kno-Draft Air Diffuser 
equipped with Type Dee Air Volume Control 


Designed to complement the function of the diffuser, it 


permits varying the air gvantity without affecting the 


characteristics of the air distribution. 
Furnished completely assembled within the diffuser and 
adjusted — ready to operate. 


*Formerly known as Dorex Kno-Draft Air Diffuser 
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W. B. CONNOR ENGINEERING CORP. 


114 East 32nd Street New York, N. Y. 
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The Latest 
In Automatic Shutters! 


An automatic shutter with a 
patented counter - balancing 
mechanism that makes the 
louvres open the instant the 
fan or blower starts, and 
snap tight-shut when the air 
current stops. 

Adjustable for different air 
velocities according to the re- 
quirements of any particular 
installation. 

Absolutely quiet. Its spring 
mechanism holds the louvres 
so firmly closed when not in 
use that there is never any 
flapping or fluttering. 

Completely weather-stripped 
around the inner edge of the frame, making the unit 
the tightest-fitting shutter on the market. 


@ 
WRITE FOR CATALOG OF 


Automatic Shutters Ceiling Dampers 
Balanced Vent Units Motorized Shutters 


Hand Operated Shutters 
Ferraro 








“ELGO”’ TYPE 
AUTOMATIC SHUTTER 
Rear View (Closed) 





6968 W. JEFFERSON DETROIT, MICH. 


NEW CATALOGS 


WELDING DATA BOOK 


Tube-Turns, Inc. 
110 E. Broadway, Louisville, Ky. 





Catalogue No. 111 contains 240 pages of up-to-date 
and essential engineering information for designers 
of welded piping systems and buyers of welding fit- 
tings, in addition to including numerous new techni- 
cal studies and practical aids. ‘The book is unusually 
well organized and indexed for convenient use. Pages 
lie flat, although not loose-leaf. 


HUMIDIFICATION 


Armstrong Machine Works 
Three Rivers, Mich. 


A new standard size two color, 8-page bulletin de- 
scribes humidification as used in industry for the 
control of dust, lint, and static electricity, and for 
adding to human comfort. ‘Textiles, woodworking, 
explosiv es, paper and rubber are some of the indus- 
tries listed. 


OIL HEATING 


The Philip Carey Mfg. Co. 
Lockland, Cincinnati Ohio 


Reprints of the paper “How You Can Keep Warm 
on Rationed Fuel,” by G. D. Lortz, Chairman Tech- 
nical Committee of the National Mineral Wool As- 
sociation, are available for distrbution by oil, lumber 
and insulation dealers and contractors. ‘The paper 
outlines a simple method by which the average oil 
user can calculate the effect of various steps which 
he might take toward saving part of his season’s 
fuel oil supply, such as improvement of burner effi- 
ciency, attic and side-wall insulation, and _ installa- 
tion of storm sash. 


CONTROLS 


Allen-Bradley Company 

1311 S. First St., Milwaukee, Wis. 

Bulletin No. 836, 8 pages, describes the company’s 
line of pressure and temperature controls for pilot 
duty application, for the operation of contactors, or 
for the direct control of small a-c and d-c motors. 


The controls listed are for pressures ranging from 


30 in. vacuum to 500 Ib per sq in. 


‘Temperatures 
range between —40F and 415F. 























invotute NOZZLES 


The preference for trouble-free 
air washing service — because 
there are no internal parts or vanes 
to wear or clog. Proven through 
many years of service in water 
cooling and air conditioning instal- 
lations totaling more than 5 mil- 
lion g. p. m. 

Made in sizes and types for all 
requirements. Ask for Bulletin N- 616. 


YARNALL-WARING CO., PHILA. 
104 MERMAID AVENUE 
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CONTROLS 


Wheelco Instruments Company 
Harrison and Peoria Streets, Chicago, Ill. 


Volume No. 2 of Wheelco Comments discusses de- 
sign features, operating principles and applications 
of pyrometers, potentiometers, and thermometers. 
Construction features which permit removal of op- 
erating parts for inspection, repair and replacement 
are illustrated. 


ROOM COOLERS 


Carrier Corp. 
Syracuse, N. Y. 


New specification sheets on two types of cold dif- 
fusers have just been issued. Sheet 15T-2 lists the 
specifications and dimensions for Type 15T brine 
spray cooling unit, which is especially adaptable 
for storage rooms near or below freezing, and 
where latent heat loads are heavy, such as in fresh 
meat and meat products storage. Sheet gives similar 
information for dry-surface Type 15Q coolers. 


CONTROLS 


Arrow-Hart & Hegeman Electric Co. 
Hartford, Conn. 


A new electrical controls data book, “A—H & H 
Electrical Controls,” gives detailed specification data 
for the use of heating and ventilating engineers in 
laying out systems, Contains a simplified arrange- 
ment of recommended controls for each type of 
equipment. 


INDUSTRIAL DEGREE DAYS 
NOVEMBER, 1942 





| Number of Industrial 
| Degree Days 








City 
| 55F Base | 45F Base 
RRCUNUNQOG oo cok ck ee eur 217 50 
RPUNNUONN os Saas Seaeuansanxs 439 178 
CICA GS 8 kos eee seancian 432 187 
Cleveland................ 347 121 
BIN d o4s as wsess cous 420 169 
Indianapolis.............. 314 100 
New Vorle ........2..2.5. 268 77 
Philadelphia ............. 235 63 
Pittsburgh ............... 316 97 
See US ooo 5655s bees 251 74 








COMING EVENTS 


JANUARY 25-27.—49th annual meeting of the American 
Society of Heating and Ventilating Engineers, Hotel 
Gibson, Cincinnati, Ohio. Further information from 
A. V. Hutchinson, secretary, ASHVE, 51 Madison 
Ave., New York, N. Y. 





H&V’s PHOTOS 


Page 29, Official Office of War Information photo, 
by Palmer. 
Page 51, Acme photo. 




















FOR LOW-COST HEATING, QUICK INSTALLATION 
AND METAL CONSERVATION 


DIRECTHERM 
UN 
STOKER-FIRED 


i T H EAT E R §S 


It is a self-contained unit and can be in- 


work, radiators, or pipes are necessary. 


To tend a Directherm requires a minimum 
trols are set, they need not be changed. 


important in these days of labor shortage. 


Made in 6 sizes (300,000-1,700,000 BTU). 


AI RTH ERM 


MANUFACTURING COMPANY 
722 S. SPRING AVE., ST. LOUIS, MO. 
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stalled or moved in a few hours. No duct 


of attention. Once the automatic con- 


An unskilled man can take care of it... 





